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Description I 
Technical Field \ 

5 [0001] The present Invention relates to novel 1 H-imidazopyridine derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interieufdn-1 (11-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic Inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 
10 hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HlV-lnfectious cachexia and the like. 



Background Art 



[0002] Some compounds having 1 H-imidazoquinoiine structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 
20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imidazo[4,5-c]qu!noline-4-amine (general name: imlqulmod) as a compound having an antiviral action and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-diethylaminoethyl)-1H-lmidazo[4,5-c]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present Invention have never been known so far. 

[0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imidazopyridlne derivatives or 1 H-Imidazoquinollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 



Disclosure of the Invention 

[0004] An object of the present Invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
[0005] The inventors of the present Invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmldazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 



(I) 



wherein FT represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substftuents, a 
cycloalkyl group which may be substituted, a styryi group which may be substituted, or an aryl group which may have 
one or more substftuents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substftuents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycllc or heterocyclic ring which may be substituted with one or 
more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R 3 represents unsubsWuted 
piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an atkanoyl group which may be substituted, an alkoxycarbonyt group, 
benzyloxycarbonyl group, a thiocarbamoyl group which may be substituted, an aikanesutfonyi group, a benzenesuifonyl 
group which may be substituted, or amldino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active Ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corners (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[001 0] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and It should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
include, for example, methyl group, ethyl group, n-propyi group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyi group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyl group represented by R1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R1 
Include, for example, phenyl group, 2-pyridyl group, 3-pyrldyl group, 4-pyridyl group, 3-pyridazinyl group, 4-pyrldazinyl 
group, 2-pyrimidlnyl group, 4-pyrimldinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrofyl group, 1-imidazolyl group, 2-imldazoly! 
group, 4-imidazoryl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyi group, 
4-oxazolyl group, 3-lsoxazolyl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyl group, 5-thi- 
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azolyl group 3-lsothlazolyl group, 4-lsothiazolyl group, 5-lsothiazolyl group, 1,2,3-trtazoM-yl group, 1 ,2,3-triazoW-y| 
group, 1.2 3-triazo.-5-yl group, 1 ,2,4-triazoM -y. group, 1 ,2,44riazoW.yt group, 1 ,2,4^01-5-^ group u«nx>M 
group S-tetrazo*! group, 1 ,2,5-thiadlazol-3-yl group, 1-lndolyl group, 2-indolyl group, 3-lndolyl group andthe Ito 
[0014] Examples of the halogen atom represented by R* include, for example, fluorine atom chlorine atom bmmine 
atom, and iodine atom Examples of the amino group which may have one or two substltuents that Is represented by 
R2 Include for example, amino group, methylamlno group, ethylamino group, n-propylamino group, isopropylamino 
group, cyctepropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group diethylam.no group, aniline group, pyridylamlno group. 4-pyridylmethylamino group, benwtamlno groupT 
methoxybenzylamlno group, dlbenzylamino group and the like. Examples of the cyclic amino group represented bvR« 
Include for example 1-aziridinyl group. 1-azetidinyl group. 1-pyrrolidinyl group, piperidino group. 1-piperazinyl group 
£2 Z> V 9r0UP ' hexah y dro - 1H - 1 . 4 -^'"-1-y' 9roup. morpholino group, 4lomorpholin7gmup 

n^T^ ? the homocyc,ic or h ° te rocydlc ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazine ring, pyrrole ring, thiazole ring, oxazole 
nng azepinenng andthe like. Examples of the alkyl group which may be substituted on me homc^lc or heterocyclic 
SS*' TZXl methy ' 9r0Up ', eth y | 9rou P- ^Py 1 S^up, isopropyl group, n-butyl group, Isobutyllroup, 

!T X 9 7 P< ^ fn UP ' 9raUP - te0pentyl 9roup - n *°1»W S rou P- "- hex y 9ro"P the like. Exam- 

pies of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group 
n-propoxy group, .sopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, bopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
maybesubstitutedon^ 

J£rJ" r 8 substltuents are not particularly limited, and when two or more substltuents exist, they 

may oe me samo or different 

10016] In the aforementioned general formula (I), the saturated nltrcgen-contalnlng heterocyclic group represented 
SS™T ( 8 , h"^, heterocyclic group which hee one or more nitrogen atoms as ring^on- 

stftutlng atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring^onstitutlng atoms 
Examples include 1-aziridlnyl group, 2-azlridinyl group, 1-azetldlnyl group. 2-azetldlnyl group, 3-azetldinyl group 1 -ovr- 
2^1ZT ^TS! W*™™*** 8™* Pyrazolldinyl group, imldazolldlnyl group, piperidino group. 
^^^^ 

JJZTu H-azepln-2-yl group, hexahydro-1 H-azepln-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 

££££ h"?'^?'" 1 * y ' B 9 ? UP ' hexah y dr °-1H-1.4Kliazepin.2.yl group, hexahydro-1 H-1 ,4-diazepin-i-yl group. 
S?J£, - 4 -d fzeP'n-6-yl group, 2-morpholinyl group. 3-morphollnyl group, morpholino group. 2^hiomorpholiny 
E^ESTTEff S 1T t tt : ,0mOrph<>llny1 9roup - 3-'soxazo.ldinyl group. 3-lsoftlazolkJ.ny. group. 3SS 

group. 3-azetldlnyl group. 2-mo.phollnyl group, 2-thlomorphollnyl group and the like 

^lnl th h e u 2°[ e, T e H t, T 8d ! 0rmUla (M) ' eXamp,e8 0f a,tenovl 9roup which may be substituted that Is 

2^ lnc *f • ,or tormyl group, acetyl group, propionyl group, n-butyrvl group, isobutyryl group. 

«Sf™ P H m ^ r UP ' PlVa,0yl 9r0UPl ,,uoroacet y | Sroup. difluoroacetyl group, trifluoroacetyl grou* cLro- 

r oraa ^ r up,w * loreaM ^ i9mup 

ed by R4 include, for exempie, methoxycaroonyl group, ethoxycarbonyl group, n-propoxycartonyl group, isopropoxy. 

S P ^S a *°" y1 fl [° UP ' teobutox y ca * 0 'V 9™up. sec*utoxycarbonyl group, tert-butoxycaroony. 
ZLTbSZ^r 9rou P' "^^rbonyl group andthe flke. Examples of themiocaroamoylglp whbh 
2E££S?^ represented by R* Include, for example, thiocarbamoyl group, methylthlocarbamoyi group, 
n - pr °Py* ntooart>anio y | 9™?. Isopropytthlocaroamoyl group n-butylthiocarbamoyl JrouJ 
TTT^T* 9r ° UP ' ^^"^rbamoyl group, tert-butyfthiocaroamoyi group and the like. Examples o 
the alkanesulfonyt group represented by R4 include, for example, methanesulfonyl group, ethanesulfonyl group n 
propanesulfonyl group, n-butanesuHonyl group and the like. P ' 

SJILS T^T" 1 ? ? ^ atl0^, With r9SpeCtt ° *• ^bstltut'ngftJlnding position of the terms the aryl group", the 
oZZ altSfJ T?" "'^^talning heterocyclic group", the terms herded encom- 
EI^IZXSh * meanings which may substitute/bind at any position on a substitutable/bondable element 
Z sho!m S>vt 80 9 M sub8,ltut,n9/blnd,n 9 P 08 ^ 11 not particularly limited, as some examples 

l!Lr^^°Zr t,0ned "I 6 ra ' f0m,U,a8 (l) 8nd of 106 P™ 88 " 1 '"V'ntion. when certain functional groups 

M ^en^o o STZll* ? ? 3 9 ^ UPS - The nUmber " nd Wnd 01 the 8Ub8tltuent «~ not Particularly limL. 
and when two or more substltuents exist, they may be the same or different. Examples Include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; aikyl groups such as methyl group, ethyl group, 
n-propyl group, isopropyl group, n-butyt group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; ary! groups such as phenyl group, naphthyl 
group, and pyridyi group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

5 n-butoxy group, tsobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamino 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anllino group, pyridylamino group, benzylamino group, diben- 
zylamino group, acetylamino group, trifluoroacetylamlno group, tert-butoxycarbonylamino group, benzytoxycarbo- 

10 nylamino group, benzhydrylamino group, andtriphenylmethylamino group; formyi group; aikanoyl groups such as acetyl 
group, proplonyl group, n-butyryl group, isobutyryi group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, difluoroacetyi group, trffiuoroacetyl group, chloroacetyl group, dichloroacetyl group, and trfchloroacetyl group; 
aikoxycarbonyi groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group, n-pentyloxycarbonyi group, and n-hexyioxycarbonyl group; benzyloxycarbonyi group; carbamoyl group; aikyl- 
carbamoyl groups such as methy [carbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; alkyithlocarbamoyl groups such as methylthlocarbamoyi group, ethylthiocarbamoy! group, 
n-propylthlocarbamoyl group, isopropyithiocarbamoyl group, n-butylthiocarbamoyl group, isobutytthiocarbamoyi 

20 group, sec-butylthiocarbamoyl group, and tert-butylthlocarbamoyl group; amidino group; alkylthio groups such as meth- 
ylthio group; aikanesulfinyl groups such as methanesutfinyl group; aikanesulfonyt groups such as methanesulfonyt 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyt group, p-methoxybenzenesulfonyi group, and p-fluorobenzenesulfonyl group; aralkyt groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and trlphenylmethyl group; nltro group; cyano group; 

23 suifamoyl group; oxo group; hydroxyimlno group; alkoxytmlno groups such as methoxyimino group, ethoxylmino group, 
n-propoxyimino group, and isopropoxylmino group; ethylenedioxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (10 of the present invention can 
be converted into salts, preferably, pharmacologically acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

so [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (0 and (It) of the present invention include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromlc acid, hydroiodb acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumartc acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, methanesulfonic acid, ethanesuifonic add, 

33 benzenesulfonic acid, p-toluenesulfonic acid, mandelic add, 1 0-camphorsulfonlc acid, tartaric acid, stearic add, glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (1) and (II) of the present inven- 
tion, optical isomers may exist for compounds having asymmetric carbons . These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present invention Include, for example, the following compounds and salts there- 
<5 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -[2-(4-plperidyl)ethyi]-1 H-lmidazo[4,5-c]qulnoline; 

(2) 4,8-dtehloro-1 ^2-(4-piperidyf)ethyl]-1 H-lmidazo[4,5-c]qulnollne; 

(3) 4-chloro-e-methyM -[2-(4-piperidyt)ethyl]-1 H-imldazo[4 ( 5-c]quino«ne; 
50 (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1 H-lmidazo[4,5-c]qulnoline; 

(5) 4-chloro-2-phenyH-I2 -(4-plperidyl)ethyi]-1H-lmldazo[4,5-clqulnoline; 

(6) 4,8-dichloro-2-phenyM -[2-(4-piperidyl)ethyl]-1 H-lmldazo(4,5-cJquinoiine; 

(7) 4-chloro-8-methyl-2-phenyi-1 -[2K4-piperidyl)ethyl]-1 H-lmldazo[4,5 -c]qulnoline; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-plperioyi)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 
55 (g) 4-chloro-1 -[2-(4-piperidyl)ethyi]-2-trifluoromethyM H-imidazo[4,5-c]quinoline; 

(1 0) 4,8-dichloro-1 -{2-(4-plperidyl)ethyfl-2 -trtfluoromethyM H-imldazo[4,5-c]qulnollne; 
(1 1 j [ 4-chloro-8-methyl-1 -[2-(4-piperidyl)ethyl)-2-trtf luoromethyi-1H-imldazo[4,5-c]qulnollne; 
(1 2) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl)-2-trifluoromethyl-1 H-imidazo[4,5-c)quinoline; 
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(13) 4<hloro-2-(4-methylphenyl)-1 -[2-(4-piperidyl)ethyl]-1 H-lmldazofrS-cJquinoline; 

(14) 4-chloro-2-(4-methoxyphenyl)-1 -[2-(4-piperldyl)6thyl]-1 H-lmldazofAS-clquinoline; 

(15) 4-chloro-2-(4~fiuorophenyQ-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(1 6) 4-chloro-1-g -(4-plperidyl)ethyl]-2-(4-trifluoromethylphenyl)-1 H-imidazo[4,5-c]quinoline; 

(1 7) 4-chloro-2-(2-f uryl)-1 -{2-(4«plperidyl)ethyl]-1 H-lmldazo[4,5-clqulnollne; 

(1 8) 4-chloro-1-[2-(4-piperidyl)ethyl]-2-(2-thlenyl)-1 H-lmidazo[4,5-c]quinoline; 

(1 9) 4-chloro-2-(2-imidazolyl)-1 -[2-(4-piper1dyl)ethyl]-1 H-lmidazoftS-clquinoline; 

(20) 4-chloro-1 -[2-{4-piperidyl)ethy0-2-(2-miazory1)-1 H-imidazo[4,5-c]quinoline; 

(21 ) 4-chloro-2-(5H7iethyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imldazofrS-clquinoline; 

(22) 4-chloro-1 -[2-(4-piperidyI)ethyQ-2-(2-pyrrolyi)-1 H-imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyM-{2 -(4-plperidyl)ethyl]-1H-imida2o[4,5-c]quinoline; 

(24) 2-(4-f luorophenyl)-4-methyl-1 -g-(4-plperidyl)ethyrj-1 H-lmidazo[4,5-c]qulnollne; 

(25) 4-methyl-1 -[2-(4-plp8iidy0ethyl]-2-(4.trifluoromethylphenyl)-1 H-imidazo[4,5-c]quinollne; 

(26) 2-(2-furyt)-4-methyl-1 -[2-(4-piperidyl)ethylH H-lm»dazo[4,5-c]quinoline; 

(27) 4-methyM -[2.(4-plperidyl)ethyl]-2-(2-thlenyl).1 H-lmldazo[4,5-c]qulnoline; 

(28) 2-(2-imldazolyl)-4-methyl-1 -[2-(4-piperidyi)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(29) 4-methyM ^2-(4-piperidyl)ethyq-2-(2-thiazolyl)-1 H-imidazo[4 t 5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidy I)ethy!]-1 H-imidazo[4,5-c]quinollne; 

(31 ) 4-methyl-2-(5-methyl«2-thienyl)-1 -[2-(4-piperidy l)ethyi]-1 H-imidazo[4,5-c]quinoline; 

(32) 4-methyM -[2-(4-piperldyl)ethyl]-2-(2-pyiTolyl)-1 H-imidazo[4,5-c]qulnoline; 

(33) 4-methyl-2-(1 -methy»-2-pyrrolyl)«1 -[2-(4-plpertcryl)ethyl]-1 H-imidazo[4 t 5-c]quinollne; 

(34) 4-chloro-6,7,8,9-tetrahydro-2i)henyt-1 -[2-(4i3iperidyl)ethy0-1 H-imidazo[4,5-c]qulnollne; 

(35) 4-chioro-6 ) 7-dihydro-2-phenyl-1 -p-(4^lpericryl)ethy0-1 H-imidazop,4-d]cydopenta{b]pyridlne; 

(36) 4-chloro-2-phenyM -[2-(4-pIperidyl)ethyl]-1 H-imidazo[5 l 4-d]thleno-[3^-b]pyridlne; 

(37) 4-chloro-2-phenyl-1 -[2-{3-plperidyl)ethyQ-1 H-irnldazofrS-cJqulnollne; 

(38) 4-chloro-1 -[2-(2-moroholinyi)ethyl]-2-phenyl-1 H-imidazo[4,5-c]quinoline; 

(39) 4-chloro-2-phenyl-1 -[2-{1 -plperazinyl)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(40) 4,6,7,8,9-pentac*loro-2-emoxymethyl-1 -[2-(4-mlomoroholinyi)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(41 ) 4-chloro-6 f 7 l 8 l 9-tetrahydro-2-hydroxymethy1-1 -[2-(1 -piperazinyl)ethyl]-1 H-imidazopAdJcycloheptafblpyrld- 
ine; and 

(42) 4-chloro-2-(3-memyi-2-thlenyf)-1 -t2-(4-piperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne. 

[0025] The novel 1 H-lmidazopyridine derivatives represented by the aforementioned general formula (I) or (tl) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (li). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAi) No. Hel 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5613 (1995): 
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wherein R s represents hydroxyl group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R r has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
30 those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic add, sulfuric acid or the like at a temperature ranging from 0"C to 200*C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
33 formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychlorlde, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachlotide or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VI!) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethytf ormamide 
40 and toluene In the presence or absence of a base such as triethylamlne and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
45 dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 

50 

R 1, C(OR) 3 (XI) 
33 R r COX (XII) 
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(R 1 CO) 2 0 {m) 

wherein R represents a lower alkyl group; X represents a halogen atom; R1' has the same meaning as that defined for 
Ri (except for hydroxy! group), % 

In the presence or absence of a basic catalyst such as triethyiamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, In the presence or absence of a solvent such as N.N-dlmethylformamide, tetrahydrofuran, ac- 
etonltrite, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method In place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 CHO (XIV) 

wherein Ri' has the same meaning as that defined for R1 (except for hydroxyl group), in the presence of2,3-dlchloro- 
5,6-dic*ano-1,4.benzoquinone In a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): ■ 

v 

R COOH (XV) 

wherein R1' has the same meaning as that defined for R1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N N- 
dimethylformamide and toluene, at a temperature ranging from O'C to 200«C. Moreover, when R* represents hydroxy! 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), if desired, at the nitrogen 
atom not bound to the (CH 2 ) ra group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3 f with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, phosgene, oxaiyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200-C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R e is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present Invention, the compound of the general 
formula (XVI): 




CXVI) 



wherein R3 R« m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene in the pres- 
ence of a base such as triethyiamine and potassium carbonate In a solvent such as 1 ,2-dichloroethane, 1 ,4-dioxane 
tetrahydrofuran, N,N-dimethy!formamlde and toluene at a temperature ranging from 0°C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
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wherein Z represents an aromatic ring; the symbol "a" represents an Integer of 1 or 2; and R 3 Re, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that Is adjacent to the saturated nrtrogenHxmtaining heterocyclic 
group represented by R 3 , with a protecting group such as alkanoyl groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m<:hloroperbenzolc acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1,2-dlchlo methane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0 ft C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0 9 C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifiuoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dimethylforma- 
mide, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or iodine atom and R 1 is R r can be obtained by allowing a compound 
which is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 Is R 1 ' or 
wherein R 2 is hydroxyl group and R1 is R 1 ' with trlfluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulf onyl chloride to react with a metal halide (e.g. , potassium fl uoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium Iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethylformamlde, and acetonltrile In the presence or absence of a phase-transfer catalyst such as tetraphenyi- 
phosphonlum bromide, hexadecyltrtbutylphosphonium bromide, and 1 e-crown-6 at a temperature ranging from 0 # C to 
the reflux temperature of a solvent. 

[0041 ] In the sixth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH$ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyi groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m 9roup, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid orbase In the presence 
or absence of a cation scavenger such as anlsole and thioanisole in a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dlmethylformamlde, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifiuoroacetic acid, methanesulfonlc acid, p-toluenesulfonlc acid, formic acid, 
acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carton, Raney nickel, Pearlman's reagent in water, an alcohol such' as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 . 

s [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 Is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dimethyiformamide and toluene at a temperature ranging from 0°C to 200 C C. 

w [0045] In the eighth synthetic method of the compounds of the present invention , the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

13 [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

& or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchlroethane, N.N-dimethylformamide, 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compou nds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
25 benzylamlno group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried ouhwith a metal catalyst such as palladium/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trtftuoroacetlc acid and trifluoromethanesulfonic acid in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 

35 toluene, and N,N-dlmethylformamlde in the presence or absence of a cation scavenger such as anisole and thioanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

40 rocycllc group wtiich is substituted with ethylenedloxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacette 
acid, p-toluenesuifonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N.N-dimethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

45 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxylmino 
group or an alkoxylmino group can be obtained by reacting the compound of the general formula (I) wherein R 3 is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

50 



R 7 -0-NH 2 (XVIII) 
wherein R 7 represents hydrogen atom or an aikyl group, 

in the presence or absence of a base such as triethylamine, dilsopropylethylamlne, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051J In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 Is hydrogen atom can be obtained by subjecting the compound of the genera! formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 

5 or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group. 
[0053] The reaction can be carried out In the presence or absence of a solvent such as N,N-dimethytformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1,2-dichloroethane, 1,4-dioxane, methanol, eth- 

13 anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alky! halides, triphertylmethyi chloride, benzyl chlo- 
ride, benzhydrytchtoride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chtorocarbonate, di-tert-butyi dicarbonate, sodium cyanate, alkyt 
20 isocyanates, sodium thiocyanate, alkyi Isothiocyanates, 1 H-pyrazole-1 -carboxamidine, methanesulfonyl chloride, p- 
toluenesutfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, aikylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

6 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group ; 
substituted with an alkyi group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH£ m group v 
with an alkyi chlorocarbonate or benzyl chlorocarbonate In the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tern* 

30 perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 18B0 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

33 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active ingredientthe novel 1 H-imldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 

40 rations In the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical ty acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as exclpients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethytcellulose and carboxymethyl cellulose calcium; binders such as hydrox- 

43 ypropyteellulose, hydroxypropytmethyteeilulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropytmethylceilulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the (ike, pharmaceutical ingredients may be used 
such as solubillzers or solubillzing aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 

so acids or bases; IsotonicitJes such as sodium chloride, glucose, and glycerin ; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
33 which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

{0059] The present invention wiil be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations In the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyi; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyi; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonlpecotate and 81 .5 ml of triethylamlne in 750 ml of methylene chloride, 
149 g of triphenylmethyl chloride divided in three portions was added portionwlse at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalllzation from ethanol gave colorless prisms having 
the melting point of from 1 47.5 to 1 48.5°C. 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H,7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Trlphenytmethyl-4-piperidinemethanot 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyM-piperidine-carboxylate in 400 ml of dried tetrahydrofuran was added dropwise under ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 1 0% aqueous sodium hydroxide solution under tee-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallizatlon from methanol 
gave colorless crystals having the melting point of from 92 to 99.5*C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H t 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-TriphenylmethyM-piperldlneethanol 

[0064] 

Appearance: colorless liquid 

NMR spectrum 6 (CDCyppm: I^IH.brs), 1.36(2H,brs), 1 .45-1 .58(4H,m), 1.87(2H,d, J=12Hz), 3.05(2H,brs), 
3.74(2rUJ=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H l t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v(Hq.)cnr 1 : 341 6 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(N«TriphenylmethyW-plperidyl)methyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-triphenylmetoyl-4-plperidinemethanol and 36.2 ml of triethyjamlne In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesutfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystalllzation from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134 P C. 





Elemental analysis for C^H^NC^S 


13 


Calculated % 


C, 71.69; 


H, 6.71; 


N, 3.22 




Found % 


C, 71.68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenytmethyl-4-plperidyl)ethyl methanesutfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol - diethyl ether 
mp:111.5-114»C 



Elemental analysis for C^h^NO^ 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl4sl-tripheny!methylplperidine 

[0068] A suspension of 60 .0 g of (N-triphenylmethyl-4i)lper1dyl)methyl methanesutfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dlmethyl-formamide was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystalllzation from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5»C. 



Elemental analysis for C25H 2fl N 4 


Calculated % 
Found % 


C, 7850; 
C, 78.45; 


H, 6.85; 
H, 6.74; 


N, 14.65 
N, 14.82 



Reference example 7 

tert-Butyt 2-(2-azldoethyt)-1 -piperidinecarboxylate 



[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)<1-plperldine-carboxylate and 31 .3 ml of triethylamlne 
In 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azlde and 220 ml of N ,N-dimethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. Afterthe reaction, an insoiuble matter was filtered off and the filtrate was concentrated. The resulting 
residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43.2 g of a yellow liquid. 

NMR spectrum 8 (DMSO-cfeJppm: 1. 20-1. 32(1 H,m),1.40(9H,s),1 .48-1. 58(5H,m),1. 60-1 .68(1 H,m),1 .88-1 .96(1 H 
m),2.71 -2.78(1 H,m),3.28(2H ,t,J=6.5H2) ,3.80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
IR spectrum v (liq.)cnr 1 : 2104,1692 

Reference example 8 

4-Oxo-1 -plperidineacetonitrile 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonftrile and 
57.0 ml of dilsopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals. 

NMR spectrum 5 (CDCIg)ppm: 2.53(4H,t l J=6Hz),2.91(4H,t,J=6Hz),3.66(2H,s) 
IR spectrum v (KBr)cm-*: 2232,1714 
Mass spectrum m/z: 138(M + ) 

[0071 J In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

4~(tert-Butoxycarbonylamino)-1 -piperidineacetonitrlle 
[0072] 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148°C 



Elemental analysis for C^H^N^Oj 


Calculated % 
Found % 


C, 6023; 
C, 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 
N-Trtphenylmethyl-4-piperldlneacetonltrlle 

[0073] A suspension of 90.4 g of (N-triphenylmethyM-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20,3 g of sodium cyanide In 400 ml of dried dimethylsu If oxide was stirred at 90°C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 



7 
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Elemental analysis for C^H^Nj 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 11 through 
13 were obtained. 



Reference 
example 




Physical properties 
(Reerystallization solvent) 


11 




colorless crystals (MeOH-E^O) 

mp.158.5~160.5TC 

Elemental analysis for C^H^Nx 
Calcd. X: C, 85J22; H. 7.42; N, 7.38 
Found X: C, 8521; H. 7.52; N» 7.34 


12 




colorless prisms Gso-PrjO-n-Heptane) 
mp.48-49^ 

Elemental analysis for C 1X H XO N 2 0 Z 
Caiod. X: C, 64.26; H, 8 SB; H, 12.49 
Found X: C. 64j01; H t 9.24; N. 12.35 


13 




colorless crystals (iso-Pr s O) 
mp f 89-80t 

Elemental analysts for C^H^NjO, 
CaJcd. X: C. 58.39; H, 8.02; N, 12^8 
Found X: C. 58.31; H, 8.01; N, 12.37 



Reference example 14 
N-Triphenylmethyl-4-plperidineacetic acid 

[0075] A suspension of 21 .2 g of N^nphenylmethyM-plperidineacetonltrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanoi was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallfeation from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209 # C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H.7.17; 


N, 3.63 
N, 3.70 
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Reference example 1 5 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-trlphenylmethyK-piperldlneacetlc acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N ,N-dimethylformamlde was stirred at 90°C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66°C. 

10 



Elemental analysis for C 28 H 31 N0 2 


Calculated % 
Found % 


C.81.32; 
C, 61.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 
4,4-Ethylenedioxy-l-piperidineacetonitrile 

20 [0077] A solution of 1 0.0 g of 4-oxo-1 -plperidineacetonltrlle, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonlc acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 8 (CDCyppm : 1 .78(4H,t,J=6Hz),2.69(4H,t,J=6H2),3.52(2H,s),3.96(4 H.s) 
IR spectrum v (llq.)cm* 1 : 2230,1094 
Mass spectrum m/z: 1 82(M+) 

30 

Reference example 17 
4-Amlnomethyi-N-triphenyimethylpiperidlne 

as [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpiperldlne in 250 ml of dried tetrahydrofuran was added dropwlse under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: 1.14(1H l bre) l 1.36(2H f brs),1.48(2H t qd,J=5^.5Hz),1.68 (2H,d t J«11.5Hz),2.59(2H, 
d.J=6Hz).3.1 0(2H,brs),7.14(3H f t i J=7.5Hz),7.25(6H,t t J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (liq.)cnri: 3056,3028 
45 High resolution mass spectrum: Analysis for C 25 H 2a N 2 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

50 Reference example 1 8 

4-(2-Aminoethyl)-N-triphenylmetrrylpiperidlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g ofconcentrated sulfuric acid in 100 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, andthemlxture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyW-piperidineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under Ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under ice-cooling. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

5 NMR spectrum 6 (CDCyppm: 1.1 8(1 H I brs),1.35(2H l brs),1.40(2H t q,J=7.5Hz), 1.48(2 H,qd,J=11.5,3Hz),1.63(2H, 

d,J=11. 5^,2.67(2^=7^ 
IR spectrum v (Hq.)cnr 1 : 3060,3032 
High resolution mass spectrum: Analysis for CjgHaoNg 

10 Calculated m/z: 370.2409 

Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

15 

Reference example 1 9 

4-(3-Aminopropyl)-N-triphenylmethyiplperidIne 

20 [0081] 

Appearance: colorless liquid 

NMR spectrum 6 (DMSO-dg)ppm: 0.95-1 .05(1 H.m),! .1 9-1 .35(6H,m),1 .41( 2H,q,J=1t .5Hz),1 .62(2H,d,J=1 1 .5Hz), 
2.47(2H l t,J=6.5Hz),2.93(2H,d,J=11.5 Hz),7.15(3H,t > J=7.5Hz),728(6H ( t 0 J=7.5Hz) l 7.38(6H f d ( J=7.5Hz) 
25 IR spectrum v (liq.Jcnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-amlnoethyl)-1-piperidinecarboxylate 

30 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azldoethyl)-1 -piperidlnecaiboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 5 (DMSO- 
deJppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .45-1 .58(4H,m) t 1 .72-1 .82(1 H ( m)^.34-2.47(2H,m)^. 65-2.76(1 H,m),3.1 8(2H,t, 
35 J=6Hz) l 3.78-3.85(1H,m),4.13-4. 20(1H,m) 
IR spectrum v (liq.)cnr 1 : 2976,2938,1 692 

Reference example 21 

40 1 -{2-Aminoethyl)-4,4^thylenedioxyplper1dine 

[0083] A suspension of 12.7 g of 4,4-ethylenedloxy-1 -piperidineacetonitrile, 1 .3 ml of Raney nickel and 113 ml of 2% 
methanollc solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
43 by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (1 0:1)] to give 1 0.1 g of 
a colorless liquid. 

NMR spectrum 6 (DMSOoyppm : 1.58(4H,t,J=6Hz)^.37(2H,t l J=6.5Hz),2.42(4H,t,J= 6Hz),2.57(2H,t.J=6.5Hz),3.84 
(4H,s) 

IR spectrum v (liq.Jcnr 1 : 2958,2884,1094 , . 

so [0084] in accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 

25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum d(DMSO-^)ppm:1.02--1.12(1H f m),1 
J6-1.50(14H.m).153-1J(KlH f in) i 1.7<r-1.77(1Hjn)A 
56(2H ( t f J=7^H 2 )Z75-2-83<1H.m) f 3.65-3.78(2H^) 
IR spectrum yfllqj cm" 1 4980 ,2936.1 692 


23 




bluish green liquid 

NMR spectrum 8 (DMSO-d g )ppm:1 .40(9rU).l .55-2. 

0O(2H^i)^5q-2.65(lHjii)^.75-2^0(1 H t m) r 2.90-35 

0(4H f m) r 3.6O-3^O(3H t m) 

IR spectrum vQtqj cm' 1 : 1700 


24 




dark green liquid 

NMR spectrum 5 (CDCgppm:1.t5(2HJbrs),1.45<9H. 
s),1 .8o^2.0O<2H^)i .0O-2^(2H^U3O-2^(K2Km) 
X80-2^(4H^).3.40-3.eO(2rim),4.48<1 HJbrs) 
IR spectrum vQiqJ cnT 1 :3332.1692 


25 


NH, 


colorless liquid 

NMR spectnim*(DMSO-d,)ppm:1.39(9H r s) ? 158-1. 

66(1 H,mXl .68-1 .90(5r*m).2.47(2rU. J=7.5Hz) A1 3-3 

^(2^X3.68-3.76(1 H.m) 

IR spectrum yfliq J cnT , :2972 t 2876.1696 

Specific rotation 

latV : -54.3* (c=0.1, OMSO) 



Reference example 26 



S,7-Dtehloro-6-nltrothleno[3 f 2-blpyridlne 

[0085] A mixture of 24.8 g of 4,5Kiihydro-7-hydroxy^ and 87 ml of phosphorus ox- 

ychlonde was stirred at 6<TC for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eluting solvent to give 1 0.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 5 (CDCyppm: 7.61 (1H,d,J=5.5Hz) ,8.07(1 H,d,J=5.5Hz) 

IR spectrum v (KBr)crTr 1 : 1540,1368 

Mass spectrum nVz : 248,250,252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




Physical propartrss 
(RecrystiUizaton solvent) 


27 


"X 




polo brown crystals 

NMR spectrum 6 <CDCI,)ppm:7.67(1 H.d<W=9 ,2. 
5Hz}.8M(1H v d.^9Hz},824(1.H^J=2^Hz) 


28 


"X 




brown crystals 

NMR spectrum* (DMSO-d t )ppm^.«2(3H^X7.7 
8(1H^d.J^JiHz>7^6(1H f d.J=2Hz) i 8J)5(1H.d.J= 
9Hz) 


29 






pals brown crystals 

NMR spectrum dCCDCyppmAOIOH^^OH 
.d.J^Hz).7.55(1H,W^JL5Hz),7.99(1KU,J^ 
Hz) 


30 




yellow crystals Gso-PrOH) 
tnp,182~183l& 

Elemental analysts for C t H a O t N a O z 
Caled. S: C, 39.37; H, 1.24; N. 17.22 
Found fc C, 39.37; H. 1J02; N. 17.25 


31 




paia brown plates (n-Hoxana) 
mp ( e4-94J5lC 

Bemental analysis for C^i % d t H t O t 
Oaicd. * a 43.75; H. 3.29; N, 11-34 
Found * C. 43.77; H. 3JJ2; N, 11.44 


32 




pale ye Bow plates (n-Hexana) 
mp,945-95JflC 

Bemental analysis for C.H, CJ.NjO, 
Caiod. %: C, 41.23; H. 2J59; N, MM 
Found fc C. 41.12: H. 2.84; N, 12.01 



Reference example 33 
2<Shloro^-nltro-4H2-(N-tnpheny^ 

[0087] To a solution of 22.6 g of 2,4-d!chloro-3-nltroqulnoline and 13.0 ml of triethylamlne In 60 ml of N,N-dimethyl- 
formamlde, a solution of 23.0 g of 4-(2-amlnoethyi)-N-triphenylmethylpiperidine In 40 ml of N.N-dimethylformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallization from a mixture of 
N,N-dimethylformamlde and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231°C (de- 
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composition). 



Elemental analysis forC^HjaCII^Og 


Calculated % 
Found % 


C, 72.84; 
C f 72.64; 


H, 5.76; 
H.S.BO; 


N, 9.71 
N, 9.82 



60°H SST" thfl meth ° d ° f Re,erenCe 8XamPl8 331 thB C0m P° Und8 0f Ref 8ren <» e *™P'«» * through 
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Reference 
ex Amp I o 


B 




in 


Physical properties 
(RecrystsJIIzation solvent) 


34 


a 




2 


ttollnui -.j-n-j. 1 Yl^lJ f*i twin Ttr 0\ 

yeuow c rystais \ wrij Wj— l so-tTjU ) 
mp,1 865-1 895% (decomposition) 
Elemental analysis for CbHkCVM^ 
Calcd* C, 68.74; H, 527; N. 9.16 
Found *C. 68.47: H. 5.31; N, 9.18 


35 


H 




1 


yellow crystals iMeOrt-THF; 
mp^145-225t (decomposition) 
Elemental analysis for C^H^a^O, 
Caled.S: G. 7252; H. 555; N. 9.95 
Found %.-C, 7254; H. 5.62; H, 952 


38 


H 




3 


yeOow crystals C&leOH (so- Pr a O) 
mp,1 765-1 83% (decomposition) 
Elemental analysis for C^H^C^O, 
CsncdA 0, 73.14; H, 5J7; N, 9.48 
Found * C, 7353; H, 6.04; N, 956 


37 


H 


•a 


2 


yellow oryatal8\MeuH/ 
mp, 128 5- 1295% 

B omental analysis for CnHtfCJN^ 
Cakd5: 0, 8551; H. 553; K 13.19 
Found S: a 8456; ti 853; N. 1357 


38 


H 


■-a 


0 


yeuow crystaJsiActJttj 
mp, 1 99-202% (decomposition) 
Bementai analysts for C^rtnC^O* 
Gated.*: 0. 56.09: H f 5.70; N. 13.77 
Found*: C, 5654; H, 5.69; N, 13.77 



BocN > 

b yyV IOj 
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5 


Reference 
example 


B 


W 


Physical properties 
(Reorystallization solvent) 










yellow orystals(MeOH) 










mp.1895-1905t5 


10 


39 


CI 


CH 


Elemental analysis for C^HmOI^O, 
CalcdJfc C. 53.74; H. 558; N, 1154 
FoundX: C. 53.81; H. 555; N, 11.87 


13 








yellowish orange crystals (MeOH) 
09.185-188% 




40 


Me 


CH 


Elemental analysis for C a KaCJN 4 0 4 


20 








CaledJk C. 58.86; H. 851; N, 12.48 
FoundX: C. 58.72; H. 8.80; N. 1259 










yellowish orange crystals (MsOH) 


sa 








mp.183.5-184.5t 


30 


41 


MeO 


CH 


Elemental analysis for C^cm^O, 
CalcdJfc C. 5853; H. 859; N, 1255 
Found*: C. 5850; H, 654; N. 1255 










yellow cryrtalsCAcOEt-EtjO) 










09.1575-181% 


33 


42 


H 


N 


Elemental analysis for C ZB H a CIN l 0 4 
CalcdJfc C. 55.1 1; H. 851; N. 1857 
Found*: C. 55.18; H. 8.10; N. 1556 



40 
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Reference 






Physical properties 




example 






(Reorystallization solvent) 


5 








yellow crystalsvAcOEt-iso-PTjO) 




43 


CI 




mp,133-134% 

Elemental analysts for C^H^CIN^ 


10 






Calcd.%: C f 57*9; H f O.Z6; N, IZ.oo 
Founds C f 67 *9; H. 634; M. 12*5 










*■ * § mwm m ^Sv# »\ 

yellow orystals(EtOH) 


mm 
15 


44 


Me 


-a 


mp,138-138^C 

Elemental analysis for C SX H»N«04 








CalcdJS: C. 63.75; H. 730; N, 1352 


20 








FoundS: C. 63.70; H» 7.40; N, 13.44 










yellow needles CAcOEt-n-Heptane) 


23 


45 


CI 


Boo 


mp.148^-149 - C 

Elemental analysis for C^H^CI!^ 
CaJcd.%: C, 57.99; H. 626; N, 12*8 
Founds C. 58.04; H, 627: N, 12*7 


30 








yellow crystsisGso-Pr t O) 




46 


CI 




mp,121-122j5% 

Elemental analysis for C^H^CI N4O4 


35 






CatedJ: C, 57*9; H, 626; N, 1238 
Foumflk C, 58*4; H, 6*2; N. 12*2 










yallow p no res uwsumso itjmi 


40 






-ex 


mp,155-157lD 




47 


a 


Elomental analysis for C»H»C1N,0 4 








OalcdJfc C. 55.1t: H, 6J01; N. 16.07 


45 








Found*: C, 54J2; H. 5.89; M. 16.00 



30 
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Reference 
example 




R» 


Physical properties 
(ReorystalCzation solvent) 


48 


a 




yellow crystals (MeOH) 
mp.1 76.5-1 T7JS°C 

Elemental analysis for CgHgCIN^O, 
CalcdJL C, 54.98; H v 5.77; N. 12.82 
Found* C, 54.85; H, 5.79; N, 12.86 


49 


CI 




yellow needles (AoOEt-iso~Pr 2 0) 
mp v 150-150J5% 

Elemental analysis far C^H^dt^O^ 
Galcd* C, 56.08; H, 6.27; N, 15.57 
Found*; 0. 55.92; H. 8.19; N, 15.59 


50 


Me 




yellow crystals (AeOEt) 
mp.151-151^ 

Elemental analysis for C 72 H Tl H 9 0 4 
Gated* 0, 61.52; H. 7.27; M. 18.31 
Founds 0, 81-33; H. 7.14; N, 16.29 


51 


CI 




yellow fine needles (AcOEtHao-Pr 2 0) 
mp.119J-123% 

Elemental analysts for C^H^CIN^ • 
1/4HgO 

Calcd.* C, 54.41; H, 5.45; N, 14.10 
Found* 0. 54.60; H, 5.45; N, 14.19 
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Reference 
example 




m 


Physical properties 
(Reerystallization solvent} 


52 




2 


yellow prisms (AcOCt n Heptane) 
mp,121-123°C 

Elemental analysis for ^H^CI^O, 
CalcdJL C, 54.78; H. 5.46; N. 1557 
Foumflk C, 54.70; H. 551; N. 1553 


53 


a 


2 


yellow crystals (MeOH) 
mp.l23-124t 

Elemental analysis for C 19 H,7CIH«O a 
Calod.%: C, 5350; H. 549; N. 18.64 
Found*: C. 53.44; H. 4.94; N. 16.60 


54 


a 


3 


yellowish brown crystals (MeOH) 
mp,183-164t 

Elemental analysis for C, ( H,«CIN 4 O a 
Cated.* 0. 54.78; H, 5.46; N. 1557 
FoundS: C. 54.79; H. 556; N. 1555 


55 


a 


2 


yellowish brown crystals (MeOH) 
mp,t45-146 a C 

Elemental analysis for C„H t ,CIN 4 O t 
CaksdJL C, 57.40; H. 5.72; N. 16.73 
FoundS: C, 5723; H, 5.75; N. 16.74 


58 


(X 


2 


ye now orysuis uso— rr^w 
mp,102-5-t03t 

Bemental analysis for 0,5^,(31^0, 
CaledJfc C. 56.18: H. 554; N, 17.47 
FoundS: C, 56.14; H, 557; N. 17.41 
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Physical properties 


example 




(Recrystallizatien solvent) 






yellow prisms Gso-Pr 2 Op-n-Heptane) 




otic 


Elemental analysis for C^H^CIN^ 


57 


CaJcdJfc C, 57.07; H, 5.99; N, 13.31 
Found* C. 57J04; H, 5.82; N, 13.26 

Specific rotation 

[ffVr-ffJ* (c=0.1.DMSO) 




OX 


paie yellow crystals (MeOH) 
mp.135-135^t 


So 


Elemental analysis fbr C^CIN^O* 
CalcdX- a 57 48; a 7.12: N, 12.76 
Found*: C. 57.33; H. 7.15; N. 12.74 






red liquid 






NMR apeotrumtf (DIISO-d t )ppm^.98(2H,q v J 




ccC 


=12.5Hz) f 1^0-O0(1H t mXl.41(aH r sXl59(2H f 


59 


4J=12,5H2) f 2.04(2H^uin,J=8H Z )A6f>-2,72C4 






H^6^H2)^.8«2lid.J=12^Hz).852(1HXJ 
=8JHz) 

IR spectrum if OlqO cm~':1 688.1526,1 368 






orange crystals Qso-PrOH) 






mp,148.5-15tft 


60 


OX 


Bemerttai analysis fbr C^CIN^S 
CalcdJ: C, 51.75; H, 5.71; N, 12.71 
Found*: C, 51.64; H, 5.80; N. 12.89 



Reference example 61 
3-Amlno-2<hloro^-(N-tripheny^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol In 1 00 ml of tetrahydrof uran 
2.09 g of sodium borohydride was added portlonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chlon> 
3-nltro-4^2-(N-trlphenylmethyl^-piperldyl)ethylamlno]qulnollne In 300 ml of tetrahydrofuran was added to the mixture 
Successively, 8.35 g of sodium borohydride divided in four portions was added portlonwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was Altered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dilsopropyl ether, and the solid was washed 
successively with Isopropanol and dilsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 °C. 





Elemental analysis for C^H^CI!^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10.24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10.17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
8B were obtained. 
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Reference 
example 


B 


R 1 


m 


Physical properties 
(Recrystallization solvent) 


62 


CI 




2 


colorless crystals (EtOH) 
111*197-198.5* 

Bemental analysis for CnH^C^N^ 
CalcdJt: C f 72*8; H. 5.B9; N, 9.63 
Found* C, 72.45; H. 8.17; N, 9.34 


63 


H 




1 


brown liquid 

NMR spectrum 6 CDMSO-tOnnm-l ARtnu **\ 1 

.49<2H.q.J=1 1 .SHrf.l .72<2H,d.J=1 1 &U£)X\«2H.U 

=7Hd.4J9(2H l8 )^.08(lH.t.J=7H2).7.14(3H.tJ=7«5H 

d.7J7(BHXJ=7JHx).7.35-7.45(8Hjn).7.ee(1Hd,J=8 

Hz),7.99(fH.d.J=8Hz) 

IR spectrum V QloJ am~':3356 305 B 


64 


H 




3 


colorless crystals Qso-Pr t O) 
mp.149-158* 

Elemental analysts lor C 99 H CT CfN 4 
CalcdJb C, 77J05; H, 6.65; N, 9.98 
FoundS: C. 78.93; H, 6.81; N, 9.97 


66 


H 




2 


brown liquid 

MMR spectrum * (ODOI^pnul .20-1 ,50(3rim) t 1.e0( 
2K*J=7.5lfa)J.6«(2M^ 

2-88C2rW,J=1 1Hr) l 3i7(2H t q f J=7.5Hz).3.49<2H,s).3.7 
«<1H,W=7*Hd f 4J06(2H^^^^ 

HMiW.1^rl2)J.49(1H.td l iMJ^Hz)JJ4(1H.a^^ 
8,1.5Hz),7JB8<1 tidd. J=8, 1 JSHz) 
IR spectrum y(liqj cnT ! :33G0 
Mass spectrum m/z394,396air,3:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(Rocrystattization solvent) 


66 


H 


CH 


0 


oolorlsss crystals (AoOEtHso-Pr 2 0) 
mp,1 67-187.5X 

Bemental analysis for C^H^CIN^ 
CeJodA: C. 60J55; H, 6.69; N. 14.87 
FoundS: C. 60.47; H. 6.83; N. 14.81 


67 


C! 


CH 


2 


colorless crystals Qse-Pr t O) 
mp.154-155.tffc 

Bemental analysis far C^H^C^O, 
Cslod* 0. 67.40; K 6.42; H. 12.75 
Found* C, 57.31; H, 8.37; N, 12.69 


68 


Me 


CH 


2 


oolorlsss orystala Qso Pr^O) 
mp,12»-129J% 

Bemental analysis for CaH«CIN 4 0 a 
CaledJ: C. 63JD7; H, 7.46; N. 13J37 
FoundS: C, 63.02; H. 756; N, 13.33 


69 


UeO 


CH 


2 


odorless orystala Qso~Pr,0) 
mp i 140-5-141 - C 

Bemental analysis for Cn^ClH^O, 
CalcdJk C, 60.75; H. 7.18; N, 12*8 
FoundS: C, 60.81; H, 7.17; N, 12L81 


70 


H 


N 


2 


bream liquid 

NUR spectmm d (CDCI^pm: 1.1 4(2H.qd,J=1 2^Hz) f 1.40- 

1.46(1 1H^)J J0-1.70<5H^)Z67(2H,t^12rte) I 3 J «(2H.t, 

J=74rte),4.07<3H f brs) J^a(1 H,dfU=8.5.4.5Hz),8.29(1 HM 

^«Hz)*.91(1H4d^5.2rta) 

1R spectrum V QlqJ cm- , *344.2828,16ft4 

Mass speotrum m/c405,4070r f 3:1) 
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Reference 
example 


R 8 




Physical properties 
(RecrystaSization solvent} 


71 


CI 




colorless crystals (AcOEt-i5o-Pr 2 0) 
mp,1 15.5-1 18^ 

Bamantal analysis for CztHaCIM«O t 
CalcdJfc C. 62^0; H, 7J22; N, 13^4 
Founds C f 61.89; H f 7.28; N. 13.73 


72 


Me 




colorless crystals Cso-Pr 2 0) 

mp,1 32.5-1 34.5^ 

Elemental analysis for C 2 ,H 3l N 4 O t 
CalcdJfc C. 88.72; H. 8.39; N, 14.57 
Found* C, 88.85; H, 8.65; N. 14.48 


73 


CI 




colorless prisms 
Qso-Pr t O-n-Heptane) 

mp.ioe-iitft 

Elemental analysis for C^rl^CH^O, 
CaJcd.* C. 82.29; H, 7.22; H. 13.84 
Found* C. 62.18; H. 7.42; N. 13.81 


74 


CI 




colorless crystals Qso~Pr 2 0) 
mp f 104-108lC 

Elemental analysis for C^rl* CIN«O t 
09lo63: C. 62^9; H. 7 JUS; N, 13.84 
FoundX: C, 82.11; H, 7.35; N, 13.79 


75 


CI 


"p. 


colorless prisms (AcOEtHso-PrjO) 
mp,128-128J - C 

Elemental analysis for C„H lt CIN i 0 2 
Caiod.* C, 59.18; H, 8J5; N. 17.25 
Found* 0. 59.16; H, 6.84; N, 17.15 
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Reference 
example 


R* 


R» 


Physical properties 
(Reerystalfization solvent) 


76 


CI 




creen liquid 

NMR spectrum « (CDCgppm:1.47(9H.s).1.78( 

2H.q.J=6Hz)i.89(1H.brsUJ8(lHJ>re)^.30-3. 

40(1 H,m),3 .50-3.55(1 H,m).3.55-3.70(2H,m).3.7 

6-4.05(3Hjn).4^7(2H4»rs).7.40-750(2Hjn).7.8 

0(1H.d.J=7^Hj).7J0(1H.iJ=7£lte) 

IR spectrum vQlttf cm" , 3358,1696 

Mass spectrum m/z:406.408(M*.3:1) 


77 


CI 




brown liquid 

NMR spectrum tf(CDCI,)ppm:1 .40-1 ^5(2H,m) 
.1 A6QH*)2M-ZS15<2Hjn)Xl 5-ZJ5(2H.m)Z 

5.5Hz).3.53(1 HJbrs).4 J4(1H J)rs).4.49(1 HjBrs),7 
.40-7j50(2H4n).7J5-7JO(2)im) 
tR spectrum V QiqJ cof 1 3356,1 694 
Mesa spectrum m/z:41 9,421 (M\3:1) 


78 


Me 


Us 


green liquid 

NMR spectrum * (CDCyppm:1 .40-1 .60(2Hm) 

,1j«<9H.s),2jIXH2.10(2H^ 

46ttH,tJ=5^Hz)A64<3rU)J2^5-2A0(2H^n),3 

25{2H,tJ^SI^J^1Kbre),4.13(2HJ>re),4.4 

«1HJ>re)J.3»(iat.J^5H2) p 7.44(1H.t,J=8-5H 

^,7J9(1H^J=^Hx).7J1(1H t d t J=85H2) 

IR spectrum l>Gi<p cm -1 3352,1704 

Mess spectrum m/s399(M*) 
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Reference 
example 




m 


Physical properties 
(RecrystaMzation solvent) 


79 


Bog 


2 


colorless elates fAoOPh— <«>««— d» 
mp.104-105lC 

BomanUJ analysis for C„H„CIN 4 O t 
CalodJfc C, 61.45; H, 8.96; N, 14.33 
Found* C. 61.49; H, 6.81; M. 14.35 

Specific rotation 

[ory^-zoj- (o=0.1. DM so) 


80 




2 


colorless crystals Gso-PrfcO) 
mp,96j5-99% 

Bemental analysis for C^CU^O, 
U * KWL * u » osuw, n f o<39; N« 15.44 
Found!: 0. 59.30; a 6.87; N, 15.30 


81 




2 


colorless orystais (AoOEt) 
«p,126-128 4 t 

Bemental analysis for C^H^dN^O 
Calcd* 0. 59.90; H. 6.60; N, 17.48 
Found* 0, 59.71; H. 6.87; N, 17.32 


82 


Ok 


2 


yviKvwien Drown liquid 

NMR apaotnima(CDCgppmi.49(2H.tJ=5Hz)Z50 
-2.80(4H,m),330-3.40CZH^).3.75-3^5<4Hjii),4J8(1 
HJ»rs).458(2H.bra).7.44(1H.ld.J=aj.1Hz).7.48(1H.td 
.J=8.5.1 Hz),7.88(1 HjU J=8j6,1Hz).7.91 (1 H.*U=8£. 
IHx) 

1R apactnim vCBq.) cnT'asW 


83 


a 


3 


y»Uowi»h brawn liquid 

NMR ipaotrum (CDCJ,)ppm:1.fi9(2H.auin.J=8Hz)-2 
.45-2.60(4Hm) P 2J3<2H.tJ=8Hd.3J0(2H.t.J=8lb)A 
78(4H.t.J=4jHz)^J50(3HJ»rB).7.44(1H.tiU=7.5.1Hz) 
.7.47(1 H.td.J=7 .5.1 Hz) J JB3{\ HM,J=7 J.1Hz).7 .80(1 
H.<W.J=7.5,1Hz) 

K apaotrum f(lqj em~':3344 

Miaa apactrum m/r320.322Qr. 3fl) 
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Reference 
example 




Physical properties 


5 






greenish brown liquid 

NUR spectrum d (C0CIJppm:1. 45-1 .60(2H^n).1. 60-1. 70 








(4Hjn)Z35-2.80(4H^iU39(2H.t,J=5Hz)^.37(2H.tJ=5H 


10 


84 


z),4.31(1H4>r«),4.67(2HJ»r8).7.44(1H.td,J=7 l 1rlz).7.47(1H. 






td^=7,1Hz).7J7(1H,dd.J=7.1Hz).7^4(1H^d,J=7.1Hz) 
IR spectrum V (fiqO em~':3432.3340 


13 






Mass speotrum m/z304,306CM*.3:1) 








dark brown liquid 








NMR spectrum d(CDCl0ppm:1JO-1.80(4H^)j2.57(2H,t 


20 




a- 


J=55Hz)J2.60-2.70(4H.m).3.40(2atJ=55Hz).4J7(3rU)rs 




85 


).7.43(1 H,td.J=7^H2).7.4«(l H.td, J=75^Hz).7.87(1H,dd, 






J=7.5.2Hz),7.93(1 rU«W=7J^Hz) 


25 






IR speotrum vQiqJ cm -1 3438 .3348 
Mess speotrum m/z280,292CM\3:1) 



30 



35 
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Reference 
example 




Physical properties 
(ReerystaJGzatiort solvent) 


88 




colorless crystals (fso-Pr 2 0) 
mp,1305-1315'C 

Elemental analysis for Cj,H„C/N 4 0 2 
CalcdJk 0, 61.87; H, 8.13: N, 13.70 
Found*: C, 6152; H, 8.29; N, 13.85 


87 




colorless crystals 

(CICHtCr^CHso-PrsO) 

mp.1415-1425% 

Elemental analysis for Ca^CI^O, 
CalcdJ*: C. 60 52; H, 751; N. 14.19 
Found*: C. 60.63: H. 7.60; N, 14.03 


88 




gray crystals (AoOEt) 
mp,168-189 , C 

Elemental analysis for C^CIN^S 
CalcdJL- C. 5553; H. 6.62: N. 13.83 
Found*: 0. 5554; H. 857; N. 13.63 



Example 1 

4-Chloro-l -[2-(N-trlphenylmethyl-4-plper1dyl)ethyl]-1 H-lmlda2o{4,5<]-qulnollne 

X JSZTT a " ■ !H? * "- to,uene8ul,onte «* monohydmte In 200 ml of toluene was refluxed tor 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dilsopropyl ether to give 1 6 4 a of 
" > '°^ ess crystal^Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5'C (decomposition). u»navingme 



Elemental analysis for ^M^CIN* 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.96; 


N, 10.06 
N, 9.95 



Example 2 



4-Chloro-2-trifluoromethyl-1 <2-{N^rlphenylrnethyl-4^lperldy0ethyl].1 H-imida2o[45-c]qulnoline 

JO! 80,Utl ! >n c« 2 f°. 9 J ! f ^ lno - 2 < w <>^2^N.trtpher y imetr V l^piperldyl)emylamlno]quino^ and 0.78 
m of tnethylamme in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trffluoroacetlc anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under Ice-cooling, and the mixture was stirred at room temperature for 2 hours 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid snd0.30gofp-toluenesulfonicacidmonohydrateln100 ml of toluene was refluxed for 20 hours. After the reaction 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 

collected by filtration to give 1 .79 g of colorless crystals. 

NMRspectrum8(DMSO-de)ppm:^ 

bre)A75(2H ( t f J^.6Hz)7.17(3H^ 

J=7. , 5 ( 2Hz),8.16(1H,dd t J=7.5 l 2Hz).8.34(1H l dd,J=7.5 l 2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl-1 H-lmldazo[4,5-c]qulnolln-1 -yl)ethyl]-1 -plperidlnecarboxylate 

[0093] A solution of 0.66 g of tert-butyl 4-[2-[(3-amlno-2-methylqulnolln-4-y!)amlno]-ethyl]-1 -piperidinecarboxytate, 
0 29 g of benzaldehyde and 0.08 g of 2,3-dichloro-5,B-dlcyano-1 ,4-benzoqulnone in 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl etherto give 0.55 g of a colorless solid. Recrystalllzation from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 465 # C. 



Elemental analysis for Cggh^f*^ 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H, 7.28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C35H 31 C!N 4 
Calcd.%: C, 77.40; H, 5.75; N. 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-l68"C (decomposition) 
Elemental analysis for C 41 H35CIN 4 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp^es^ee^C (decomposition) 
Elemental analysis for C^H^Cy^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp r 246.5-249°C 

Elemental analysis for C^H^I^ 
Calcd.%: C, 79.68; H, 5.B9; N, 8.85 
Found%: C, 79.55; H t 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231°C (decomposition) 
Elemental analysis forC 4 3H3 e CIN4-1/4H 2 0 
Calcd.%: C, 79.24; H, 6.11 ; N, 8.60 
Found%: C t 79.26; H, 6.09; N, 8.55 



20 




23 


Example 


R 1 


B 


RA 


m 


Physical properties (Recrystalllzatlon solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25°C Elemental analysis for 
C^H^CII^ Calcd.%: C, 71 .19; H, 6.22; N, 13.84 Found%: C, 71 .22; H, 
5.97; Nj 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis f or O^H^I^Oa Calcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,1B8-189*C Elemental analysis for 
C22H27CIN402 Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp ( 192-193°C Elemental analysis for 
C^aHaoC^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5*C Elemental analysis for 
C2oH33CIN 4 0 2 Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41 ;N, 11.06 



50 
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Example 


B 


R 1 


w 


Physical properties 
(Recrystallization solvent) 


14 


IleO 




CH 


colorless crystals (AoOEt) x 
mp,1885-1895% 

Elemental analysis for CnH^CIN^O, 
CalcdJfc C, 6655; H. 858; N, 10.78 
Found* 0. 68.70: H. 8.42: N, 10.70 


15 


H 


-ex 


N 


colorless crystals CMeOH) 
mp l 229^ M 227.5%(deoomposltlon) 
Elemental anaiyeia lor C^HmCINsO, 
Caled.* C, 6651; H. 8.18; N. 14.23 
Founds O. 6535; H. 5.21; N. 1421 


IB 


H 




CH 


cotoness or y s uusvac w cr-n^nep cane/ 
mp,169-iei°C 

Elemental analysis for CsHsiCfrV^ 
CalodX C. 88.48; H, 656; N, 11.41 
Found* C. 6858; H, 657; N, 1157 


17 


H 




CH 


colorless crystals (AcOEtHso-Pr*0) 
mp,1545-156 i t; 

HementaJ analysis for C^H^CIN^ 
CalcdJL- C, 68.48; H. 856; N. 11.41 
Found*: a 68.58; H. 6.15; H, 11.38 


18 


H 




CH 


colorless crystals (AcOEt) 
mp.l 665-1 67.5^ 

Elemental analysts for CaHnClM^O, 
CalodS: C. 68.48; H. 856; M. 11.41 
Found* a 8850; H, 643; H, 1152 




37 



EP 1 104 764 A1 



Example 




R» 


Physical properties 
(Reerystallization solvent) 


19 


CI 




colorless fine neecOostAcOEt) 
mp.186.5-187.5^; 

Bemental analysis for C^HmCINsOz 
CalcdJX: C, 65.91; H. 8.15; N, 14.23 
FbundS: a 65J7; H, 8.31; N, 14.18 


20 


CI 




calortasfi crystals CMeOH) 
ms.1955-196.5% 

Elemental analysis for C^HaCJN^O, 
CaledJk C. 65.78; H, 553; N. 1156 
FoumjS: 0. 65.73; H. 536; N. 11.38 


21 


CI 




mp,191 5-192% 

Elemental analysis for CnHjt&NgO* 
CalcdJt: C. 66.46; H. 6.37; N. 1354 
Found*: C, 66.42; H. 653; N. 13.69 


22 


I Me 




colorless crystals (AcOEt-iso— PrjO) 
mp.164.5-165% 

Elemental analysis for C a H n N 9 0 2 
CatodJk C, 71.72; H, 758; N, 14.42 
FoundS: C. 71.40; H. 754; N. 1458 




38 
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Example 






m 


Physioal properties 
(ReerystaHization solvent) 


23 


Ph 




2 


vwlvrlBSS CTysLBIS UwwCt 1 SO~ rTjV// 

mp.185-188'C 

Eem-rrtal analysis for CaHjjCIN/), 
CalodJfc C, 66.88; H. 5.81; M, 12.48 
Found* C. 6658; H. 5.63; N. 12.45 


24 


Ph 


"XX 


2 


nnlni4aiae L i ■ t ■ 1 ■ ft» .-, flurtl 

aoioness crystals usc~PF\Jnj 
mp.1fl4^170 c C 

Qemontal analysis for Ca^Clt^O 
Calcd* 0, 67.89; H. 5.70; N, 13.77 
Found*: C. 67.62; H. 5.71; N. 13.63 


25 


Ph 




2 


pale yellowish brown crystals (AcOEt) 

mp,iB*-lB3 vJ 

Bemantal analysis for 

CaH,, 01^0-1/414,0 
CalodJfc C. 66.48; H. 5.45; N. 14.10 
Found!: C. 6658; H. 550; N. 1453 


26 


H 


(X 


3 


tm si|a S- - - - -— » 1 /A A0|A 

pale brown crystals vAcOEt) 

mprl 305-1 31 JSfG 

Elemental analysis for C^uCH^O 
Gated* C, 61.72; H v 5.79; N. 16.94 
FoundX: 0. 61.72; H. 5.76; N, 16.90 


27 


Ph 


a 


3 


oalfl hrawn ntnenWe AlamOH) 

Elemental analysis for CbHbCII^O 
CalodJfc G. 6758; H. 5.70; M, 13.77 
Found*: G. 8751; H. 5.66; N. 13J0 
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Example 






m 


Physical properties 
(Recrystallization solvent) 


28 


H 




2 


pale brown crystals Gso-Pr 2 0) 
mp, 105-1 05.5*0 

Elemental analysis for C 17 H 1a CIN 4 
Calod.%: C, 64.88; H, 8.08; N, 17.80 
FoundX: C, 64.83; H, 8.11; N f 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 

Elemental analysis for C^rlaCIN^ 
CalodS: C, 70.67; H f 5.83; N, 1433 
FoundX: C, 70.44; H, 5.96; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDCI^pmil .80-1 .90(4H v m 

)^8-2.76<4H f m).3.14-3ja(2H,m) t 4.78-4^1<2 

H f m)J.68(1H,t f J=8^Hz).7.72(1H > W=65Hz) f 8.1 

3(1H.s),8-22(2H,d.J=8.5H*) 

Mass spectrum m/z£0O v 3O2(M* f 3:1) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.191-192*C 

Elemental analysts for C^H^CI^ 
CalcdJfc G. 70.11; H. 5.62; N, 14.87 
FoundX: C, 70.00; H v 5.65; N, 14.86 



40 
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Example 




Physical properties 
(Recrystalllzation solvent) 


32 


ox 


colorless amorphous solid 

NMR apectrorod(DMSO-d^prn:0J9(3H4>rs).1. 

32(3H Jirs).1 .B8(2HJtre)X13(1 H < brs),2.46(9H > s),4 

.82-4.72(2Hjn).7.60-7^7(3H^).7.74-7J2(4H.m) 

,8-1 311 H4d,sJ=8 f 1 .5HZA8.421 1 H,d, J==8HzJ 

IR spectrum V (KBr)om~ f :t690 

Mass spectrum m/c476,478(M^:1 ) 

Specific rotation 

CaV° : -60.2* (e=0.1. DMSO) 


33 


OX 


colorless crystals (AcOcv 
mp,21 5-218*C (decomposition) 
Etementsi analysis tor C^CIr^O, 
CslodS: C. 67.93; H. 7.13; M. 11.32 
Found*: C. 67.70; H. 7.17; N, 11.23 


34 




■ ■ ■ a «^a st i\ 

colorless crystals (MeOrHso-PrOH) 
mp v 18S-168% 

BementsJ analysis for C^CIIV), 
CaicdJt: 0. 67.42; H. 6.91; M, 11.65 
Found%: 0. 67.31; H. 6.66; N, 1 1.57 


35 




Or v iv j i OrjeiHO \IWVEV 

mp,1 99-200 1 

Etementsi analysis for C n H xt C1N 4 O s S 
Cried* C 62J3; H, 5.88; N, 1127 
Found*: C. 62.74; H. 5.83; N. 11.16 




41 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


5 






pale brown crystals Qso-PrOH) 








mp ,202-203% 




36 


Ma 


Elemental analysis for C^H^CIN^ 


10 






CalccLS: C, 64.40; H. 651; N, 13.06 
Found*: 0. 64.39; H, 7.04; N, 12.95 


15 






colorless crystals (AcOEHso-Pr 2 0) 






mp,1 59.5-1 60.5% 




37 


n-Bu 


Elemental analysis for C^H^C^C^ 
CalcdJt: C. 8650; H, 7M: N, It JB9 


20 






Found*: C. 66.16; H. 753; M, 1152 








colorless crystals Oso-PrOH) 


25 


38 


cx 


mp.174-175% 

Elemental analysis for CaHfrCW^O*- UAHfi 






Calcd.*: C, 6755; H. 7.54; U. 11.17 
Found* 0 P 67.08; H, 7.47; H. 1052 


30 






colorless crystals (AcOEt-iso-Pr 2 0) 
mp t 1 65-1 665% 




38 


Br 


Elemental analysis for CaHaCttUO* 


35 






Calcd* C, 6857; H v 659; N, 11.09 
Found* C, 6853; H. 8.72; N, 1059 








colorless crystals (AoOEt) 


40 


40 




mp ,21 9-220.5% (decomposition) 
Elemental analysis for C M H M C1M 4 O a -1/4H,0 
CatedJL C. 69.08; H, 6.47; N. 10.74 


45 






Found*: C. 6925; H, 6.41; N. 1059 
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Example 


R 1 


Physical properties 




(Rocrystailization solvent) 


5 






colorless crystals (MeOH) 


10 


41 


XX 


mp.137-142% 

Bemental analysis for CaHaCIhW 1 /2H t 0 j 
CalcdA C. 67.76; H, 6.67; K, 10.90 
Found* C, 8752; H, 6.49; N, 1052 


13 






coforiess crystals (MeOH) 


42 




mp,1 535-1 57t 

Bemental analysis far C^H^Cln^O, 
CalodJt G, 6655; H. 658; N. 10.75 


20 






Found*: C. 6654; H. 654; M. 10.76 








colorless crystals (AcOEt) 








mp f 160-161"C 


23 


43 


X) 


Elemental analysis far C^HmCIFt^CV 1/8H,0 
CdcdJL C. 65.78; H, 5 58; H. 1056 
Found* C, 6557; H, 5.87; N. 1054 


30 






colorless fine needles 
(AcOEt-rt-rieptane) 


35 


44 


XX. 


mp,180-182% 

Elemental analysis for C^H^CIF^O, 
CalcdJb C. 6657; H. 554; M, 1151 
FeundS: C, 66.10; H. 5.71; N, 1156 


40 






colorless crystals (AeOEt-iao-Pr t O) 




45 


XX 


mp t 126-1295 < t 

Elemental analysis for CaH^CiFr^Oj 


45 




CalcdJS: C, 6657; H, 5.04; N, 1151 
FoundX: C. 6656; H. 5.76; N, 1151 



50 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


46 




color! ess crystals Gso-PrOH) 
mp,1 99.5-200% 

Elemental analysis for C xt H t7 CIF 4 N 4 O x 
Gated* C, $9.74; H. 4.83; N. 9.95 
FoundX: 0. 59.61; H, 4.89; N, 9.90 


47 




colorless crystals GaoHPrOH) 
mp216.5~217.5% 

Elementai analysis for GnH^CIFsM^ 
CaiocLX: C, 57.89; H. 4.51; N. 9.64 
FoundX: C, 57 J8; H t 4.56; N. 9.62 


48 


JO 


colorless crystals (AcOEt) 
mp.l 99.5-200.5% 

Elemental analysis for C^H^CINgOi 
Gated* C, 65.91; H, 6.15; N, 1423 
Founds C. 65.77; H, 5.99; N. 1425 


48 




colorless prisms 
(AoOEb n- Heptane) 
mp. 182-1 83% 

Elemental analysis for C^HwClNsO^ 
CsJcdJL- C t 65.91; H. 8.15; N, 1423 
FoundX: C. 65.95; H, 628; N, 1424 


50 




colorless prisms (AcOEt) 
mp213-214% 

Elemental analysts for C^CIN^O, 
CaJcd.%: C, 65 J1; H. 6.15; M, 1423 
FoundX: C. 65.87; H, 620; N, 1423 
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Example 


R' 


Physical properties 




(RocrystalHzstzon solvent) 


5 






coloriesa crystals (MeOH) 


10 


51 


XT 


mp,f79-18B < fc 

Elemental analysis for C-^CIN^S 




Calcdfc 0, 64.85; H. 8.19; N. 10.43 
Founift: C. 84.82; H, 6.45; N, 1047 


13 

20 






coioness crystaia uso - r*ruti/ 


52 


XJ 


elemental analysis tor wanaClrgKtUg 
CalodJL C. 6231; H. 541; M. 10j02 
Found* C, 6224; H, 542; H, 9.99 








mJmvIbm ll ill ■ 1 il l /A — 

coioness crystaJs vAoOcw 










23 


53 


xr 


Bemental analysis for C S4 H H CIN«O t 
CaJodfcC 72J)1*H ft 22: M 9.88 
Founds: C. 72JJ2; H. 821; N. 9.92 


30 






coioness orystais uso~~Pr\Jnj 




54 


XT 


■MM 1fl7-tfift1C 

Elemental analysis for C 34 M J0 CIN 4 O, 


33 




CatedJk C. 70X13; H f 8J95; N, 9.61 

E -JM. M MM |J M MM »■ M MM 

round*: C, 09.83; H. 0 JIB; N. BJ5B 








coioness orystais vMoisrv 


40 


55 


9 


mp l 196.5-t97 < fc 

Bemental analysis for OsHaCIHtQ) 
CalcdJt C, 64.83; H, 6JM; M, 11.65 


43 


■" 




Found!: C, 64J83; H, 627; M. 11.69. 



50 




45 
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Example 


R« 




Physical properties 
(RecryetalHzation solvent) 


56 


P 


Me 


pale yellow crystals Oso-PrOH) 
mp,185.5-186lC 

Elemental analysis for CjyH^HiO, 
CaicdJ.: C f 70.41; H, 7.00; N, 12.16 
Founds C, 70.32; H. 7.19; N, 12.13 


57 


3 




CI 


colorless crystals (MeOH) 
mp.151 2-153t: 

Bementai analysis for CgjHaClNjOjS 
Calcd Jfc C. 62.83; H. 5.88; N, 1127 
Found* C. 62.77; H, 6.01; N, 1124 


58 


p 


Me 


pale yellow crystals Gso-PrOH) 

mp,181£-182.5t; 

Bementai analysis for C^H^H^S 
Calcd JL C. 68J04; H, 6.77; H. 11.75 
Found*: C, 8728; H» 629; N. 11.63 


59 




a 


a 


colorless crystals (AcOEt) 
mp,197-19B , t 

Elemental analysis for CnHaCINsOzS 
CaicdJ.: C, 6029; H. 5.67; N, 1428 
FoundS: C, 50.98; H, 5.54; N, 13 24 


60 


O 


Me 


colorless crystals (AcOEt-iao-Pr 2 0) 
mp.191-193% 

Bementai analysis for C^^NqOjS 
CaJcdJk C, 6528; H, 624; N. 14.66 
Found*: C. 6524; H, 623; N, 14.43 




46 
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Example 


R' 


Physical properties 
(Recrystallization solvent} 


61 


XT 


yellow amorphous solid 

NMR spectrum tf (CDCI*)ppm: 

1M-1^8(2H^).1^1.40(1Hjn) t 140-1.45 (2H.ni) 

,1.44(0H^)JJ2-lJ»(2H.m)Z55-2.62(2H f in34J05(3 

H^)A0OMJ0(2H^A§2(2H.U=7JHz)^7-7^« 

2H.m)J.S1(1IU^7Hz) > 7.«7-7.71(3H,m)3.14(1H^ i 

J=7.5Hz),6.24(1 H.d,J=7.5Hz) 

OR spectrum If (KBr)cm w1 :1692 

Mass speotrum m/z:488(M*) 


62 


F 


colorless crystals (AoOEt) 

mp.ias-ioeT; 

Bemental analysis for CaHaF^O, 
CalodJfc C v 82.14; H. 5.21; N, 9J9 
Found!: C. 62J07; H. 5.25; N. 9.94 


63 


JO 


pale yeOow crystals (AoOEt) 

mp, 1995-200.5% 

Bemental analysis for CnHaN^O* 
CalodX' C v 71.31; H. 7JK; N. 14J5 
Found* C. 71-37; H. 7.14; N, 14J3 


64 


XT 


ooloriess crystals (MeOrHso-Pr t O) 
mp,177.5-179 l fc 

Bemental analysis for CsoHa^t^Ct 
CalodJt: C. 68 M; H. 6.18; H. 10.40 
Found!: C. 88.89; H, 6.08; N, 10.37 


65 




pale brown crystals (AeOEt) 
119.193-194% 

Elemental analysis for CirHaHiOt 
CalodJfc C. 70J56; H. 7.24; N, 15.24 
FoundS: C. 70J1; H. 7.16; N, 1521 




47 
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Example 


R 1 




Physical properties 
(Recrystallizatjon solvent) 


5 








colorless crystals (EtOH) 
mpJ540-241°C (decomposition) 




66 


yi 


CI 


Bementa) analysis for CaHztClf^O, 


10 








CalcdJk C. 62.43; H. 8.08; N. 17.47 
FoundX: C, 62.40; H. 6.02; N, 1751 










ooloriess crystals (EtOH) 


15 




HN^S 




mp ,228.5-230% (decomposition) 




67 




Ma 


Elemental analysis for CjsHjj^a, 
OalcdJl: 0. 87 JO; H. 7.00; N. 18.25 


20 








FoundS: C. 67.72; H. 6J3; N. 1824 










brown amorphous solid 










NMR spectrum d (CDCQppm:1.10-1iO(2H,m).1.4 


25 


68 




Ms 


6(9H,s>.1 .40-1 .60(3H.m).1 .90-1 .98(2H.m).2.6O-2.70( 
2H.m),30)4(3H.s)^.86(3H^),4.05-4.15(2H^i).4.74(2 
H,t,J=8H2),6.30(1H.t,«*=2.5Hz).6.52(1H.d.J=2JH2).8. 


30 








88(1 H*)J.60(1HAJ=8Hz),7.67(1H.t.J=8Hz).8.1 6(1 H. 
<W=8Hz)3i3(1 H,d^=8Hz) 
IR spectrum V (KBr)cm" , :1888 


33 








Mass spectrum m/r473(M*) 



40 



43 
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Example 


R' 




Physical properties 

(RecrvatafllTntion snhmntl 








yellow amorphous solid 

NMR spectrum d (CDC1j)ppm: 


69 


a 


a 


1 .05-1 .1 5(2H,m),1 .40-1 JiO(3H.m) f 1 .45<9H,s).1 .83-1 J0( 
2H.m)i^2(3H^)i61)-2.70(2H > m).4JMWJ0(2H^)A60 
-4.65(2H,m),7.06(1Hul.J=5.5Hz) 7.51 (1H d J=5 5Hz) 7 fl 
B-7.75(2H,mX8.ie(lH.d.J=7 J5Hz).8.24(1H.d.J=7.5H^ 




Ma 




pale yellow crystals (EtOH) 
mp.192-193t 


70 




CI 


Elemental analysis for C^CIN^S- 5/4H,0 
CalcdJ.: C, 80.77; H. 8,33; M, 1050 
Found*: C. 60.82: H. 8.08; N, 10.17 








yellow amorphous solid 


71 


ft 


Me 


NMR spectrum 8 (CDCf^ppm: 

1 .02—1 _08f 2HLm) f 44fQH *) 1 44-1 *ft/1M ml 1 ftn_i on/ 
f 1 ■ •^^\«ri < sy > 1 i .ouv*n f mv r i .ou^ i JjU\ 

ZHjiOOAt (3H*)i60-2 J0(2H^JJ5(3H*).440-4.05( 

2Hm),«9(2H.t. J=7 JHz).7.08(1 Hd. J=5 JHz).7-48(l HA 

J=5^Hz).7.60-7.65(2H t in) ( 8.1 4(1 H,d.J=«Hx)^i3(1 

=8rfa) 

IR spectrum P (KBf)om~ , :1688 
Mass soectmm m/z4S0(M*) 








pale yellow crystals (AcOEt) 
1^.141-142^ 


72 




Me 


Elemental analysis for Q tt H M N 4 0 1 S-1/4H^O 
CalcdJt: 0, 67,92; H, 7.02; N, 11.31 
Found*: C. 67 JM: H. 8J4: N, 11.25 



Example 73 

tart-Butyl 4-t2-(4^loro.2-hydroxy-1 H-lmida2o[4,5-c]qu!nolIn-1 -yf)-ethylH -piperidinecarboxylate 
[00951 To a solution of 0.60 g of tert-butyl 4-(2^3-amlno-2^hloro^ulnoty 

and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from 1 ,2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223°C. 



Elemental analysis for C^HgyCir^Og 


Calculated % 
Found % 


C.61.32; 
C, 61.15; 


H, 6.32; 
H f 6.34; 


N. 13.00 
N, 13.00 



49 
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w 



15 



20 



25 



40 



Example 74 

tart-Butyl 4-[2-[4-chloro-2.(4-methanesulflnylphenyl)-1 H-imidazo^S^-quinolln.l.yOethylJ.I-piperidinecarboxylate 

Tnl T° lT PeT l ,0n ,° f °f 3 9 ° f tert ' bUtyl 4 -f 2 ^ h l?^(4.methyrthio.pheny H-imidazo^S-clquinolin.l-yl] 
ethylM -piperfdinecarboxylate in 1 8 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropw.se and the mixture was stirred at 50«C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an elutlng 
solvent to gfce 0.47 g of a colorless solid. Recrystalllzation from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 88°C. 



Elemental analysis for C^HagCIN^S ■ 1/4H 2 0 


Calculated % 
Found % 


C, 62.48; 
C, 62.33; 


H.6.06; 
H.5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl4i2-[4-chloro-2-(4-memanesu^ 

[00971 To a solution of 0.40 g of tert-butyl 4-[2^hloro-2-(4^nethylthtophenyl)-1H-imidazo[4,5 <]q U inolln-1-yn 
1 V t "^ Pe necarb0Xylate ln 20 ml of 1 ■ 2 - dlchlor °ethane, 0.40 g of m-chloroperbenzolc acid was added portlonwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystalllzation from 
methanol gave colorless crystals having the melting point of from 1 49 to 1 SB>C. 



30 


Elemental analysis for C^HgaCIN^S ■ 1/4H 2 0 | 


Calculated % 


C, 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N t 9.67 



Example 76 



4-Hydroxy-2-phenyM -g-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne 

[00981 A solution of 871 mg of 4<hloro-2-phenyl-1-{2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinollne and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 2-dlchlo- 
roethane Jhe extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystalllzation from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244 , C. a 



55 



45 


Elemental analysis for C^H^O • 1/4H 2 0 




Calculated % 


C, 7358; 


H, 6:55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



so [OOWl In accordance with the method of Example 76. the compounds of Examples 77 through 79 



were obtained. 
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example 


D 

O 


pi 


in 


Physical properties 
(ReorystaJlizatton solvent) 


77 


CI 


-a 


2 


colorless crystals (MeOH) 
119,269-280% (decomposition) 
Elemental analysis for C £4 H B CIN 4 0 
CaJeoLX: C v 68.48; H, 5.99; N, 13.31 
Found*: C, 88-32; H. 0.07; N. 13.29 


78 


H 


-a 


1 


colorless crystals [hydrochloride] 

NHR spectrum d (DMSO-dJppm: 

1 -5B(2H,q, J=1 1 .5Hz),1 J4(2H.d, J=1 1.5Hz),2.10-2^ 

5(1H,m> i 2.79(2H f q l J=1 iJftti)*24(2HA J=1 1.5Hz), 

454X2H,d.J=73Hz)J^(1H,t^Hz)J.49(1rW.J= 

8Hr)J50(1H,t,J=8Hz)3J»(1H4.J=Srte)3-38(1H^ 

)^J4(1H4»re) t 8J5(1HJ>re) r 11.82(1H, S ) 

IR spectrum V (KBr) cm" 1 3544,3228,1 692 

Mass speotrum m/r282(M*) 


79 


H 


-a 


1 


colorless crystals [hydrochloride] 

NMR spectrum 0 (DMSO-dJppm: 

1 .65-1 .85(4^,2.00-2.1 5(1 H^),2.84(2H,q, J=1 2H 

z)J^0ttH,d.J=12Hz),4.18(2HJ.J==5Hz).4^1(2ad. 

J=7^J27(1H^J^^7.4f>7.TO(7H^ii) f 7A7 

(1H.d < J=8Hz).B31(1H.s).10.^ 

IR spectrum v (KBr) cm" 1 341 8,1 672 

Mass spectrum m/s3726\D 



Example 80 

tert-Butyl 4-[2«(4-phenoxy-1 H-lmldazofrS-cJqulnolln-l -yl)ethyl]-1 -plperidinecarboxylate 

[01 00] A mixture of 4.46 g of tert-butyl 4-p-(4-chloro-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -plperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. Recrystallizatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 32^C. 



Elemental analysis for C^H^N^Oa 


Calculated % 
Found % 


C, 71.18; 
C, 71.10; 


H, 6.83; 
H,7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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5 






c 


> 


R 1 


10 


Example 


R 1 


R* 


pB 


Physical properties 
(Reorystallizatfon solvent) 


15 


81 


H 


-a 


H 


eoloriese crystals (MeOH) 

mp.152£-153.5% 

Elemental analysis for C^H^O 
CalcdJt: C f 77.89: H. 654: N 12.11 
Fcundl: C. 78.00; H f 8.29: W. 12J>5 


20 
23 


82 


H 


-Ok 


H 


colorless crystals (AcOEtHso-Pr 2 0) 
mp,187-189.5°C 

□•mental analysts for C^H^Oj 
CslcdJ: C T 72.44: H. 8.32: M. 13 5? 
Found* C. 72J5: H. 8.28; N, 13.42 




83 


H 




F ■ 


colorless crystals (CHjCft-iso-PrjO) 
mpJZQBJ5-208°C 

Bemental analysis for (^HaFN^-l/Br^O 
CaJodJfc C. 69.07: H. 5JI5- H 12 Ad 
FeundS: C. 68.11: H. 5.74: IL 12.65 


35 


84 


Ph 




H 


ooJortess crystals (MeON-fso-Pr,0) 
mp.205-207.5tJ 

Elemental analysis for CnrW^O,' 1/2H,0 
CeicdJfc C. 74.53; H. 6.25; N, 11.21 
Foundfc C. 74.52; H. 8.37; N. 11.10 


40 
45 








n 


err' 



50 
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Example 


K 




t\ 


Physical properties 
(Reorystallization solvent) 


85 


H 


'"Ok 


F 


colorless crystals (AcOEt-n-Hexane) 

mp.133^-135.5% 

Bemental analysis for C^H^FN+O, 
CalecUk C, 6855; H. 6.37; N, 11.42 
Found* 0. 68 .37; H. 6.47; N. 1125 


86 


Ph 


""Ok 


H 


colorless crystals Oso-PrOH) 
mp,207-208t 

□omental analysis for C M H n N 4 O a 
CaledX: C. 74.43; H. 8.61; N, 1021 
Found* C. 7438; H, 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 8 (DMSO-d^Ppm: 

1 .64-1 .72(4H.m)2J5-2i8(4H.m) 1 2 J8(2H,t, J=7 

Hz) A *0(2H.t. J=7Hz).7 JZ5-7.31 (3H ^0.7.45-7.4 

9(2H,m).753-7.60(2H.m).7.72(1 H.d^=7Hz) A29 

(1Kd.^7Hz)327(1lis) 

Mass spectrum m/E388QO 



Example 88 

tert-Butyl 4-f2-{4-amlno-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -plperldinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imldazo[4,5-c]-quinolin-1 -yl)ethyl>1 -ptperidlnecarboxy- 
late and 34.5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with saru rated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as etuting solvents, and 
washed with diisopropyl ether to give 1 .88 g of colorless. crystals. Recrystalilzation from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5°C. 



Elemental analysis for C^HggNjC^ 


Calculated % 
Found % 


C, 68.81; 
C, 66.93; 


H, 7.39; 
H.7.48; 


N, 17.71 
N, 17.68 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


nl 


Physical nranertieK 
(Recrystainzatiori solvent) 


89 


XX 


colorless crystals (EtOH) 

mp f 191.5-192 fl C 

Elemental analysts for C^H^N, 
Calcd.*: C 74 77- H 7 oa« u m 17 
Found*: C. 74J7; H. 7.18: N. 18.06 


90 


XX 


coloriess crystaJs (MeOH) 

mpJ231.5-232£ c C 

Semental analysis for C^H^NgO 

Found*: O, 87.48; H. 6.79; N, 20.63 


91 




coloriess crystals (EtOH) 
mp,168-167% 

Elemental analysis for C^H^NsOj 
CalccL*: C. 85.37; H, 8.86; N, 19.06 
Found*: C. 85.52; H. 8.76; N. 18.83 


92 


CX 


pais yellow crystals [tumarate] 
(DMFHso-Pr a O) 
mp,195-197% (decomposition) 
Elemental analysts for C li H 1f M s -C 4 H 4 0 4 - 
5/4H,0 

CticdJL C, 5720; H. 8.12; N. 16.88 
Found*: C. 5720; H. 623; N. 1653 



Example 93 

tert-Butyl 44?-(4-dlmethylamino-2-phenyM H-lmidazofrS-cfoulnolln-l -yD-ethyl]-1-plperidlnecarboxylate 
[0104] A mixture of 0.69 g of tert-butyl 4^-(4«hloro-2-phenyl-1H-imto^ 

carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred In a sealed tube at 80°C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5°C. 



Elemental analysis for CaoHg^Oa 


Calculated % 
Found % 


C, 72.12; 
C, 71.96; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-pi4-(4-memy1plpera^^ 

[0105] A mixture of 0.80 g of tert-butyl 4^2-(4<hloro-2-pheriyM^^ 

carboxylate and 1 ml of N-methylplperazlne was stirred at B0 # C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eiutlng solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatfon from ethyl acetate gave colorless needles having the melting point of from 140 
tourc. 



Elemental analysis for C^H^NeOj 


Calculated % 
Found % 


C, 71.46; 
C, 71.23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
to obtained. 



13 




20 



25 

SO 



35 



40 
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Example 




rnysical properties 
(Reorystalfization solvent) 


5 


95 


NHMe 


ooloriess crystals Qso-PrOH) 
mp t 161-162 < fe 

Elemental analysis for CgH^NgOj • 1 /2Hfi 
CalcdJt: G, 70.42; H. 7.34; N, 14.16 
Found* 0. 70.31; H, 7.23: N, 13.95 


10 
13 


96 




colorless crystals 0so-Pr t O) 
mp.162-182.5T: 

Elemental analysis tor CH^O, -1/2^0 
CalcdJt: C. 7131* H 7 38* N iiak 
Found* C, 71.73; H. 7.35; N, 13.09 


20 


97 




colorless needles (MeOH) 
11^,171-17210 

Bemental analysis for C»H4,N, 0, 
uaiodA C. 73.44; M. 7.68; N, 12.98 
Found*: C. 73.44; H, 7.88; N. 12.93 


25 


98 




colorless crystals Gso-PrOH) 
1^,189-190^ 

Bemental analysis for C^H^O, 
CaJcdJt: C, 70.95; H, 7.28; N. 12*3 
Found* C, 71.22; H, 7.47; N, 12*4 


30 
35 


99 


NHBn 


pale brown amorphous solid ~" 1 

NMR spectrum & (CDCgppm: 

0.99-1 £6(2H,m),1 45-1 .40(3Rm) 1 43feH 1 ftii-1 

90(2H4nU50-2.e0(2H < in)A8S-4i»(2Hjn),4^8(2H.t 

.J=75Hi).4J8(2H^ A J=55Hj C ).B.11(1H.tJ=55Hi).7i 

4-7^8(lH.m).7^0-7J5(3Hjn).7.48ttH.d^=75Hz).7. 

S0-7J6(4H,m),7.60-7.eS(2H T jn).7A4-7.96(2H^n) 

0) spectrum y (KBr) om H ^436.1890 

M«sa spectrum m/c561(KT) 



40 
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Example 




Physical properties 


100 




pale yellow amorphous solid 

NMR spectrum 6 (COCI,)ppm: 

1 J0O-1 .08(2H.m).1 .30-1 .35(1 rgn),1 .38-1 .42(2H.m).1 . 

43(9H f s).1J3-1J0(2Hjn)^57(2H.brs)^.98(2H^rs).4 

.01 (2H.t.J=7.5Hz).4J9(2H.d, J=8Hz).7.33-7^5(1 H.m). 

7J9(2H,d^=«rte).7.51-759(4H^n).7.e4-7.87(2rUn),7 

J8-7.89(1H^i).7.98-7.97(1H/n)333(2H.d.J=8Hz) 

IR spectrum v (KBr) cm" 1 J428.1 892 

Mass spectrum m/z562(M*} 


101 




pale brown amorphous solid 

NMR spectrum 6 (CDCI^ppm: 

0.98-1 JJ8C2H.m).1 .25-1 .40(3H.m).1.43(9H.s).1 £0-1. 

85(2HjrOZ50-2.«K2H^n).3.79(3H^.90-4J)0(2rim 

).459(2H.U=75Hz).4J7(2rUJ=5JHz).8.05(1HJbrs) 

,B J B8(2H.d^=85H2).7J1(1H.U=75Hz),7.40(2HAJ= 

8^J51-7.60(4H.m).7.60-7.85(2H.m).7£4<2HAJ 

=85Hz) 

IR spectrum V (KBr) cm" 1 :3432.1 692 
Mess spectrum m/e591(M 4 ) 


102 




colorless amorphous solid 

NMR spectrum S (DMSO-tl^ppm: 

0.87(2H.q,J=5Hz).1J»-1J5(3Hm).1£6(9H.s) ( 1.75C2 

H,q^=7JHz)i54(2H.tJ=125HzW.77(2H.d.J=12^H 

2),4.64(2H,tJ=7^Hz)^J8(1Kt.J=8Hz),7J4(2H,t.J=8 

Hz).7.44(1HXJ=7.5Hz),758(1H,t.J=75Hz).7.60-7.67 

C3H.m).7.78-7 J2(2H,m).7.87(1 H,d.J=7.5Hz).8.1 6(1 H, 

<U=7.5Hz).8.24(2rM.J=8Hz).9.03(1H.s) 

IR spectrum 7 (KBr) om~ , J932,1662 

Mass spectrum m/c547(M*) 



Example 103 

4-Amlno-2-phenyM -{2-(4-piperidyt)ethyl]-1 H-lmldazo{4,5-c]qulnoline trffluoroacetate 

[0107] A mixture of 0.30 g of tert-butyl 4^2^4-(4^ethoxybenzylamino)-2i3henyr-1H-imldazo[4,5-c]qulnolin-1-yll 
ethyl}- 1 -ptperldtnecarboxylate and 9 mi of trifluoro acetic add was stirred at 65° C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with diisopropy! ether to give 0.31 g of pale yellow crystals. RecrystaJlization from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C^H^Nj • 2CF 3 C0 2 H * H 2 0 


Calculated % 
Found % 


C, 62.51; 
C, 52.61; 


H.4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 



1 -[2-(4-Chloro-2-phenyl-1 H-lmidazo (4,5-c]qulnolin-1 -yQethylM-plperidinone 

poured Into ice-water, adjusted to P H11wlth10% aqueous sodium hydroxide solution and extra^d S e *?Z^ 

using emyi acetate • n-heptane (1 :1) as an eluting solvent to give 0.32 a of colorless crvstais Ronn*t=ni,„»i« # 
Isoprcpanol gave colorless needles having the metting point oTfrom ^ to 1M«C ^-Vstalhzatlon from 



Elemental analysis for C^h^dN^O 


Calculated % 
Found % 


C, 68.23; 
C, 68.26; 


H, 5.23; 
H, 5.31; 


N, 13.B4 
N, 13.78 



Example 105 



H2K4-Chlorc-2-phenyl-1H.lmldazo[^ 

EL* mixt " re ° f °? °J of H2-(4<hlom-2- P henyl-1H-lmldaz(K4^]qulnolln-1-yl)ethylH-piperidin o 04 o of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was »t rr J«™Z .!« 1 , 9 ! 

solution, and dned, and the solvent was evaporated to give 055 g of a colorless solid RecrvsteJIIzetten fmm T*^ 
acetate gave co.ortess crystato having the melting point of from 20?to 20rc (detomposltt^ ^ 



Elemental analysis for C^H^CINjO . 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-pheny1-1H-Md^ 

^T^TIT' k purtfled * 8,llca «**» chromatography using ethyl acetate - n heptane!? 

1 to 4:1) as eluting solvents and washed with dHsopropyl ether to give 0.49 g erf pale yellow aystate FteSl 
from dilsopropyl ether gave coloriess crystals having the melting Joint of from 138 To S-C ReC,y8tal,IZaUon 



Elemental analysis for CjaHggN^ 


Calculated % 
Found % 


C, 73.66; 
C t 73.46; 


H, 7.06; 
H, 7.21; 


N, 12.27 
N, 12.17 



[0111J •"acconlanawlmtternemodof^^ 
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Example 




m 


Physical properties 
(ReorystaJHzation solvent} 


107 


-a 


1 


colorless crystals [hydrochloride] 
(MeOH) 

mp,258-261 °0 (decomposition) 

Elemental analysts tor 

C^ g H lt N4-2Ha-H,0 
CalcdJ: C, 53.79; H, 8.21; H, 15.68 
Found*: C, 53.49; H. 6.14; N f 15.97 


108 




2 


colorless crystals [hydrochloride] 

(MeOrr-aCrfcCHrCI) 

tnp ,220-233% (decomposition) 

Elemental analysis for 

Cnrf^-2HCI< 1/2*1,0 
Calcd.%: C, 56.38; H 8.40; N v 15^48 
Foundt: 0, 56.36; H. 6.18; N. 15.35 


109 




2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp Ji25-238°C (decomposition) 

□omental analysis tor 

C n H a N 4 -2Ha-1/8r1 s O 
CsJodil: C v 61.27; H, 7.41; N, 13.61 
Found* 0. 61J03; H, 7.44; N. 13J50 



Example 110 

4-Chloro-2-phenyl-1 -[2-(4-plperidyl)athy1]-1 H-imldazo[4,5-c]qulnolIne hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4<hloro-2i>henyM 12-(N-trlphen^^ 

line, 30 ml of methanol and 1 0 ml of trffluoroacetjc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trifluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride In a conventional 
method. Recrystalllzatton from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recrystailization from methanol 
gave colorless crystals having the melting point of from 1855 to 186.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^HjgCI^ . HCI • HaO 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.68; 
H.5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 
[0114] 



Elemental analysis for C^CII^ . C 4 H 4 0 A - H 9 0 


Calculated % 
Found % 


C, 81.77; 
C, 62.04; 


H, 5.67; 
H.5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1-[2-(4-pi P eridy0ethyQ-1 H-lmidazo[4,5-c]qulnoline trffluoroacetate 

[0118] To a solution of 0.30g of tert-buty) 4^2.(4-phenoxy.1H.lml<1azor4 l 5<HIulnonn-1 ^nethvll-1-DiDaridln^^v 
ylata in 1 0 ml of methylene chloride. 1 ml of trtftuoroacetic acid wae addei h* rcom Z«Z^.2£!!EEE 
stim* for 1 .5 hours. Tne reaction solution was concentrated. Tne ^^^Z^^Z'^^ZZ 

chlondeandethanol gave colorless crystals having the melting point of from 211 to216»C. ™°'™«nyiene 



Elemental analysis for C^H^O - CFfiO^H ■ 1/8K,0 


Calculated % 
Found % 


C, 61.44; 
C.61.26; 


H, 5.21; 
H.5.05; 


N, 11.46 
N, 11.47 



Example 112 

4^hloro-2i>r*nyl-H2-<l^|pe^ 

[0116] To a solution of 1 .20 g of tert-butyl ^-(^hloro^pher^OHMmidazo-M.S^Iquinolin-l-^ethvn-l-oiDerMl 
ne^boxylat. in 12 ml of 1.2-d.chloroethane, 1.2 ml of methanes Jlfonic acid was added, and theSxtura i?5£ 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol and the o^Sb^h 
SZr^"^ of coloHess crystal. nS?£^^C 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CINs . 2CHaS0 3 H 


Calculated % 
Found % 


C, 48.35; 
C, 49,60; 


H, 5.1 B; 
H, 5.11; 


N, 11.99 
N t 12.16 



Example 113 



4-Amlno-1 ^4-plperidvl)ethyl]-1 H-lmldazo[4.5-c]qulno»ne hydrochloride 

El 1 2> H 5 / 9 ? f J 0,t " bUty, ^-^-am'no-l H^otoo[4,5<)qulnolln-1-y1)ethyl]-1-plperidlnecarboxylate 

ml»2.f !2 < aC ^ ,e 80 ' Utl0n * hydre9en chlortde "» * raom temperature for 5 hours. tTSZ 
SSLTLSf ST T' adIU8ted t0 PH 10 " th 10% a « ue0U8 I"**** solution, and extract^ 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed wfth 

" methan01 (40:1 ,020:1) 88 0,u « n 9«°'™ts. and washed with diisopropyl ether to gij 
crystals having the melting point of from 243 to 244*C (decomposition). 



Elemental analysis forC 17 HatN 5 . HCI . 3/4H20 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.88; 
H v 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113. the compounds of Examples 114through 186 



60 



were obtained. 
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5 



10 






Examnlfi 


R 1 


D 

LJ 


m 


rnysicai properties (Recrystalllzation solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICr^CHgO-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis forC^H^CI^ 
Calcd.%: C, 69.51; H, 558; N, 15.44 
Found%: C, 6959; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) ! 
mp,273-286 0 C (decomposition) 
Elemental analysis for C 1B H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H t 5.08; N t 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp ,268-271 .5*0 (decomposition) 
Elemental analysis for 

Calcd.%: C, 62.40; H. 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-287 D C (decomposition) 
Elemental analysis for C 17 H 19 CIIVHCI 
Calcd.%: C, 58.13; H, 5.74; N ( 15.85 
Found%: C, 57.88; H, 5.46; N ( 15.78 


40 
43 


118 I 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5*C 

Elemental analysis for 

CirHisC^-CFaCOaH-l^jO 

Calcd.%: C, 48.78; H f 450; N ( 11 .98 

Found%: C, 48.76; H, 4.34; N, 11 .89 



50 




61 
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Example 


R1 


R2 


m 


Physical properties (Recrystalllzation solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICHaC^CI-MeOH) 

mp,240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60.09; H, 5.93; N, 16.49 

Found%* C 60 39* H fy 79* M 1R 41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H.5/4H 2 0 
Calcd.%: C, 61 .62; H, 5.31 ; N, 12.04 

FrtimfMC* r* <?1 flo< Ul c ho* w ho oo 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 
Elemental analysis for 
C 18 H 18 CIF 3 N4-CF 3 C0 2 H 

Found%: C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5°C 

Elemental analysis for 

C 23 H 24N4-2HCI-H20 

Calcd.%: C, 61 .74; H, 6.31 ; N, 12.52 
Found%: C, 61.69; H, 6.51 ; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needles[trifluoroacetate] 
(EtOH) 

mp ( 260-263 , C (decomposition) 
Elemental analysis for 
Ca^jjCif^ • CF 3 C0 2 H 
Cated.%: C, 60.17; H, 5.05; N t 10.80 
Found%; C, 59.94; H ( 5.08; N, 10.80 



W PhysicaJ properti, 



Example 


R2 


B 


W 


PhysicaJ properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

C24H26N4-HCI-7/2H20 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C, 61.21; H t 756; N, 11.80 



62 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzation solvent) 


125 


Ct 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C^HooCUN^-CFXO-H 

Calcd.%: C, 55.67; H, 4.30; N t 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mD.255-262°C fdecomDOsftion) 
Elemental analysis for C^H^CIrV CF 3 C0 2 H 
Calcd.%: C, 60.17; H t 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C t 67.05; H t 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trffluoroacetate](MeOH) 
mp,260-26B°C (decomposition) 
Elemental analysis for CjgHjgClNs-CFgCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 




63 
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Example 






Physical properties 
yauMiizauon soiverrw 


5 
10 


129 


CI 




colorless prisms (MeOH) 
mp^SI-W^ 

Elemental analyais for C^H^Cl^ 
Calcd* C, 70.87: H. 5.93; N. 14.33 
Found*: C, 70J0; H, 6.08; N. 14.28 


13 


130 


CI 




colorless crystals (AcOEt) 

mp.156^-157^ 

Elemental analysis for C a H za aN 4 
CaJcdA: C. 70.67; H, 8.93; N, 14.33 
Found*: C, 70.64; H, 5.92; N, 14.21 


20 


131 


CI 




coloriess crystals (EtOH) 
1^.189-171* 

Bemental analysis for CuHnCf^O 
CaJodJL C. 67.26; H. 5.30; N. 14.26 
Found* C t 67.31; H. 5.55; N. 14.32 


23 
30 


132 


CI 




coloriess crystals [trifltioroacetato] 
(Iso-PrOH) 

mp, 1 58-1 831C (decomposition) 
Bemental analysis for 
CaHi4CIMB*2CF J CO t H-3/2H x O 
Caicd.V C 49118- H 4 A9- m in m 

Found* C, 49J04; H. 4.41; N, 10.73 


35 


133 


Me 




pale brown crystals (AcOEt) 
119*88-89% 

Bemental analysis for C^H^-H^O 
CaicdJfc 0. 71.44; H. 7.24; N, 17.38 
FoundS: C, 71.25; H, 7.23; N, 17.03 



40 



45 



50 
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Example 




Physical propeftias 
(ReerystalUzation solvent) 


134 




colorless fine needIes[frmarate](EtOH) 
mp.261 -272 a; V decomposition ; 
Elemental analysis for 
Cnl^CIN*- 1/2C 4 H40 4 - 5/2HtO 
CalcdJfc C. 60.06; H, 5.88; N, 11.67 
Found* C, 60.07; H f 5.89; N. 11.60 
Specific rotation 
[ay»:-12J> # (c=0.1. DMSO) 


135 




colorless crystals [tnfluoroacetate] 
CEtOH) 

mp.21 5-221 % (decomposition) 

Elemental analysis for 

CH„ClrVCF,CO t H 
Calcd* C. 59.00: H. 5.55; N. 11.01 
Found* C, 58.85; H. 5.83; N. 11:05 


136 


oX, 


pale brown crystals [tnfluoroacetate] 

(MeOH-iser-PrOH) 

mp,225-232t (decomposition) 

Elemental analysis for 

CaHaClrVCFjCOiH 
CaledJk C, 58.24; H. 5.29; N. 11-32 
Found* C, 5BJ09; H, 5.29; N, 11.32 


137 




pale orown crystals uxrniuoroeooimoj 
(EtOH) 

Elemental analysis for 
C„H I1 CIN«S-CF,CO t H-3/2H t O 
CalodJb C. 51 .35; H. 4.68; M, 10.41 
Found*: G. 51.65: H. 4.32; N. 10.16 



65 
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w% 


Physical properties 
(Recrystailization solvent) 


138 


n-Bu 


colorless crystals (AoOEt) 
mp,130-131°C 

Elemental analysis for C z1 H Z7 dN 4 
Calcd*: C, 68.00; H. 7.34; N. 15.10 
Found*: C. 67.76; H. 7.59; N f 14.96 


139 


JO 


colorless crystals [trifluoroacetate](EtOH) 

mp,139-139.5% 

Elemental analysis for 

C»H 2i CIN 4 -3/2CF a CO t H- HjO 
Calcd.%: 0. 53.29; H. 5.59; H, 9.56 
FoundS: C, 53.23; H. 5.33; N, 9.56 


140 


Bn 


pale brown crystals (AcOEtHso-Pr,0) 

mp v 230-234 a C (decomposition) 

Elemental analysis for CmH»CIM«- 1 /4HtO 
CalcdJfc C, 70.40; H, 6.28; N, 13.68 
Found* 0. 70.41; H, 6.27; M, 13.54 


141 


^0 


pale yellow crystals [methaneculfonate] 
QleOH) 

mp,1 98-207% (decomposition) 

Elemental analysis for 

GttHaCirU-ZCHtSOsH-lisO 
Calcd.* C. 51.71; H, 5.62; N, 8.93 
Found* a 5139; H. 5.42; N. 8.87 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


142 


xr 


colorless crystals [furnarate](MeOH) 

mp^24-229 fl C (decomposition) 

Elemental analysis for 

CmHuCIN^C^O^HxO 
Calcd.%: C, 62.39; H, 5.80; N, 10 .39 
FoundS: C. 62.46; H, 5.51; N. 10.42 


143 


XT 


colorless crystals [fumarato](EtOH) 
mpil 35-2 1 B°C (decomposition) 
Elemental analysis for 
Cj^CI^O- C^O*- 1/4H,0 
CalcdJ.: C, 62.10; H, 5.49; N. 1055 
FoundS: C. 61.04; H, 5.45; N, 10.30 


144 


XT 


colorless crystals [trifluoroacetste] 

(MeOrHso-Pr s O) 

mp^53-257% (decomposition) 

Elemental analysis for 

CaHttCIHtS- CFjCOjH- 1/2H,0 
Calod J: 0, 55.76; H. 4.86; N. 10.00 
FoundS: C f 55.67; H, 459; N, 9.99 


145 


XZ^ 


colorless crystals [tnfluoroacetata](EtOH) 

mp.21 8-225t (decomposition) 

Elemental analysis for 

C^CI^OS-CF^COjH 
CalodJL C f 55il7; H. 4.62; N, 9.88 
FoundS: C. 5451; H, 4.69; N, 9.77 


148 


XT 


colorless crystals [trifluoroacetate](MeOH) 

mp,270-277"C (decomposition) 

Bementai analysis for 

C M H ls Cm40 t S-CF a CO s H 
CalcdJ: C, 6356; H, 4.49; N, 951 
FoundS: O f 5351; H, 450; N, 9.62 
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Example 




Physical properties 
(Recrystallization solvent) 


5 
10 


147 




colorless crystals [fumarate](EtOH) 

mp t 1 92-198% (decomposition) 

Elemental analysis for CaHaCJRV C 4 H 4 0 4 • H 2 0 

CaJcd.%: C, 59.72; H v 5-20; N, 10.32 

Found*: C, 59.81; H, 5.07; N. 10.33 


13 


148 


XX 


colorless crystals [fumarate](MeOH-iso-PrOH) 

mp,1 84-1 87% (decomposition) 

Be mental analysis for C n H a aFN 4 -C 4 H 4 0 4 ' H 2 0 

CaledJL: C, 59.72; H, 5.20; H, 10.32 

Found* C, 60.00; H, 4.91; N. 10.34 


20 


149 




colorless crystals [fumarate](MoOH) 

mp204-209°C (decomposition) 

Elemental analysis for C n HadFN 4 -C 4 H 4 0 4 'H z O 

CalcdJt: 0. 59.72; H, 5.20; N. 10.32 

Found*: C, 59.53; H, 4.92; N. 10.41 


23 
30 


150 




colorless crystals [trifluoroacetate](EtOH) 

mp ,260-283% (decomposition) 

Elemental analysis for CnHuCIF^-CFjCOiH-HjO 

CalctLfc C. 50.47; H. 3.73; N, 0.42 

Found*: C. 50.33; H, 353; N, 951 


33 


151 




colorless crystals [trifluoroaoetatoKMeOH) 

mp ,259-261 % (decomposition) 

Elemental analysis for CaH^CIF.wVCFjCOjH 

CalcdJk G, 50.48; H. 3.22; N v 9.42 

FoundX: C, 50.28; H. 3.28; N v 9.46 



40 




35 
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Example 


R' 


Physical properties 
(ReorystaJli ration solvent) 


152 


X3 


colorless crystals Lmethanesulfbnats] 
(EtOH) 

mp.1 95-202% (deoomposition) 
Bemental analysis for 
CaHad^-CHjSOjH-S/^O 
Calcd.*: C v 54.11; H. 5.63; N. 13.72 
rounn. o, 04.13; rl t 0.45; N, 13.o3 


153 




odorless orystais [fumarate](MeOH-EtOH) 

mp,1 81-1 655% (decomposition) 

Elemental analysis for 

CaHaCIHT O^O^HyO 
Calcd*: 0, 59.37; H, 5,37; N, 13.31 
Found*: C, 59.37; H, 5.11; N, 13.37 


154 




pale yellow fine needles [trrfluoroecetste] 
(EtOH) 

mp v 1 975-204% (deoomposition) 

Bemental analysis for 

C B H tt CI^-CF t CO t H"1/4H t O 
uairajk tr, oo.4/; n, 4.04; n, la./z 
Found*: C. 56.45; H, 458; N. 13.72 


155 




colorless crystals [trifiuoroacetate](EtOH) 
mp r 250-255 Q C (decomposition) 
Elemental analysis for C^H^CIN^ CF,C0,H 
Calcd* C. 64JW; H, 4J8; N. 9.64 

FfluniflC- fl 83 at* H A 09* M Q R9 
roufiQA. o f 04.01, n, w, v.d-j 


156 


XT 


colorless crystals [trifluoroacetata](EtOH) 

mp.1445-1455% 

Bemental analysis for 

CaH^ClH^O-CFjCOjH-a/ZHjO 
CalodJk C, 59.68; H. 5.01; N. 8J8 
Found* 0. 59.44; H. 4.71; N, 9D4 
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Example 


R' 


Physical properties 

solvent/ 


157 


XX" 


pale green crystals[trifluoroaoetate](EtOH) 

Elemental analysis for 
C„HaCIF,N 4 - CF,CO,H-5/4H t O 
CaleiLS: 0. 52.44; H. 432; N, 9.41 

rouiHM. w, 34.34, n, 4.1 v; N, 9.53 


158 


P 


colorless crystals [trifluoroacetate](MeOH) 
mp.231-241 °C (decomposition) 
Elemental analysis for 

Cta^ai^o-cF^cOtH-i/aHjO 

Calod.%: C. 54J82; H. 4.60; N. 11.12 

PnilflfK' f\ KA *7Q« U A Atm U 4 4 SW 

rounoa. o t 04. #3; n, 4.42; N, 1 1.21 i 


159 


P 


colorless crystals [trifluoroacetate](EtOH) 

m Pt 256-2ei°C (decomposition) 

Elemental analysis for 

PnHt, C1N«S- CF,CO»H • 1/4H,0 
CaJcd* 0, 53.59; H. 4.40; N, 10.37 
roumn. u, 03.03, n, 4.33; N, TOJfO 


160 


■p 


colorless crystals Ctrifluoroacetate](MeOH) 

1^^70-273^ (decomposition) 

Elemental analyses for 

C a H 11 CIN t -CF J CO t H- 1/2H,0 
CalcdJt C, 52.44; H. 4.60; N, 16.66 
Founds C, 52.15: H. 4.74: N. 16 95 


161 


P 


pale brown eryatala [trifluoroaoetata] 

(EtOH-EtjO) 

mp,203-2Q3.5 < fc 

Bemantal analysis for CaHjoClNgS-CFjCr^H 
CalceJfc 0. 51.81; H, 4.13; N, 13.68 
FoundS: C. 51.48; H. 4.22: N. 13 .52 
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I Example 


R 1 


Physical properties 

fn ■■-II* -ilIIjlii anlvnftt^ 


5 


162 


XX 


pale yellow eryetale Diydroehlende]0ao-PrOH) 

mp,245-249 0 C (decomposition) 

Elemental analysis for C v >H a FHt'WC\'Z/iM 1 0 
Calcd.fc C, 60.70; H. 6.05; N. 11.80 
Found* C. 60.81 : H. 5.93: M. 11.72 


10 
13 


163 




coloriass crystals [hydrochloridoJlfctOH) 
NMRspeotmm 6 

(DMSO-d^ppm:1J0-1.40C2H^i).1J5-1.70(1H.m).1.70 
-1.80<4HjiiU.e5-2J0C2H^»W.10-3i5(2H.mW.17<3H 
^)A73(2HXJ=75Hz)7J7(1HA^75Hz)304(1HAJ= 
75Hz) JJ.55-8 J5uH,m;3.wi HJirej.S JW, i n » Drs ^ 


20 


164 


X) 


paie brown crystals (AoOEt) 

mp.1 76-1775*0 

Elemental analysts for CgHnNs 
Gated* C. 74.36; H. 6.78; H 18.85 
Found* C. 74.0* H. 8.90; N, 18.68 


25 
30 


165 


XT' 


odorless crystals DiydrocWorido] 

(MeOrHao-PrOH) 

mp>30T/C 

□omental analysis for C^Hn F a N 4 ■ 2HCI ■ 1 /2HtO 
CalcdJfc 0. 57.70; H, 5.42; N. 10.77 
Found*: 0, 67.72; H. 5.12; N, 10.79 


35 


166 


P 


pale yellow crystals Oso-PrOH) 

nvtfir-isrc 

Elemental analysis far ChHuMaO-HjO 
CalodJk C. 69.82; H. 852; N, 14 .80 
FoundS: C, 6953; H, 657; M 14J59 


40 
45 







50 



55 
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Example 


R» 


Physical properties 
(Recrystallization solvent) 


167 


"P 


colorless crystals [hydrochloride] 

(EtOH) 

119.218-219% 

□omental analysis for C^H^-SHCI 
Calcd.* C. 53.68; H, 5.78; N. 17.88 
Found*; C, 53.63; ft 8JM; N, 17.89 


168 


P 


pale yellow crystals [hydrochloride] 
(MoOH) 

mp .293-298% (decomposition) 

Elemental analysis for 

CnHaNjS^HCl-HjO 
CalcdJ.: C. 53.84; H f 5.81; N v 14.85 
Found* C v 5359; H, 5.71; N, 14.82 


169 


P 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp,196-199"C 

Elemental analysis for 

CbH^^S - 2HCI - 3H*0 
CalodJt: 0, 52.48; ft 6.41; ft 11.13 
Founds C t 52.44; ft 6.68; N, 11.13 


170 


P. 


pale yellow crystals [trffluoroacetate] 
(EtOH) 

mp.228-229% 

Elemental analysis for 

CaHaf^S • S^CFjCOjH ■ i/ZHfi 
CaJod.%: C, 54.73; ft 5.03; ft 9.82 
FoundX: C. 54.46; ft 4.91; ft 10jOO 


171 


mm 

p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp ,274-277% (decomposition) 

Elemental analysis far 

Carl^S^HCI-S^O 
OaledJ: C, 58JB4; ft 633; ft 11-53 
Found*: C. 58.79; H. 8.11; ft 11 J1 
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Example 


R 1 




Physical properties 
(RecryatatHzation solvent) 


172 




CI 


OEtOH) 

mp,189-180% 

Elemental analysis for 

CttHBdrUS^^CFsCOzH 
Caicd A: C. 5159; H, 424; M, 9.63 
FoundS: C, 5154; H. 429; N v 9 J5 


173 




5 


CI 


ooionoc* orysiHB L u ■ * iuotobc oxacaj 

OEtOH) 

1^.194-185*0 

Elements] analysis for 

C a H a CIN4S-5/4CF,CO t H 
CalodJI: C, 53.16; H, 442: N, 10.12 
Found* C. 53.18: H. 4.39: N. 10.39 


174 


-p 


Me 


paie orown cryaxani inyoTOoroonciej 
(EtOH) 

mp.245.5-24e.5X 

ElementaJ analysis for 

C B H M N l *2HCI-3/2H s O 
Calod-fc C v 5752; H, 658; N. 1524 
FoundS: a 57 55; H. 653; N. 1523 


175 


Maf 


p 


Ma 


pais Drown oryuuus t/iyoTooruonaoj 
(EtOH) 

mp224-225lC 

BemanteJ analysis for 

0 ls H l7 f4 J -2HCt-5/2H x O 
CatedJL- a 5821; H, 6.97; M, 1425 
FoundS: C, 5555; H, 6.70; N. 1423 


176 


H 




ooioneaw pi nnwijOTniroi uivvwwj 
(EtOrtteo-Pr,0) 
mp.1895-1925% 
Elemental analysts for 

CaHaF^O-CFjCOjH 
CatedJk C. 5952; H, 450; N, 11.11 
FoundS: C. 5941: H. 459; M. 11.16 




EP 1 104 764 A1 



Example 




Physical properties 
(Recrystallization solvent} 


177 


OPh 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,214.5-215.5 fl C 
Elemental analysis for 
(yWttO* CF,C0 2 H -1/2^0 
Celcd.* O f 65.14; H, 5.29; N, 9.80 
FbundS: C, 65.40; H, 5.07; K 9 .85 


178 


MHPh 


colorless crystals (MeOHHso-PrOH) 
mp,191-194% 

Elemental analysis for C^H^N, 
CalocLS: C, 77.82; H, 6.53; N. 15.65 
Found* C v 77.76; H, 6.59; N. 15 M 


178 


NHMe 


pale yellow crystals [hydrochloride] 

Cso-PrOH) 

mp f 209-210 < C 

Bemantai analysis for 

0*^^^01-7/4^0 
CaJodJ.: G v 58.83; H f 6.69; N, 14.29 
Found* C. 58.88; H, 6.51; N, 14.13 


180 


NMe, 


colorless crystals [hydrochloride] 
(MoOH) 

mp.205-208.5 c C 

Elemental analysis for 

C^rV2HCI-5/2H,0 
CalcdJfc G. 58.02; H, 7.01; M, 13J53 
Found* C. 58.01; H v 7.02; N, 13.50 


181 




colorless crystals [hydrochloride] 
(EtOH) 

Bemerttal analysis for 

C»hWV2HCf-H,0 
Galed.%: C, 62.15 ; H 6.62; N, 13.94 
Found*: O. 61.99; H. 6.44; N. 13.85 
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Example 




Physical properties 
(Reorystatfization solvent) 


182 


NHBn 


fiolflriiit ef"i/4r£als x rWt/v4raeHloriri l al 

Gso-PrOH) 

mp.244-245t 

Elemental analysis for 

C w H„l^*2HCI*3/4H t O 
CalcdJfc C. 85.7S; H, 655; N, 12.78 
FoundS: C, 65.81: H. 6.13; N. 12.68 


183 




f%fllgi x/nHnw «*rvfvbilfft l"H\rflrneHlnrif4#il 
jwuo yoiivif wi jouiiB L l ■yw vwiuui woj 

(EtOH) 

mp.1 90-193% 

Bemental analysis for 

C M H JO N,-3HCI-2H l O 
Calcd.%: C. 57 59; H. 6.13; N, 13.82 
Found*: C. 57.46; H. 558; N, 13.77 


184 


k^Mla 


nail a if Unwi Hhiafala FWmmI— m iml aa « alt 1 

(EtOH) 

mp ,23 15-232% 

Bemental analysis for 

C a H n hV3rlCI*3/4rt s O 
CaledJL C. 5853; H. 6.72; N, 1455 
FoundS: C. 58.12; H. 6.63; N. 14.46 


189 




coiofiooo nesoies i/iy u< ucroonooj 
(EtOH) 

rap.187-189% 

Elemental analysis for 

CaHnHt^HGI'S/^O 
CalcdJfc C. 6353; H. 659; N, 13.31 
FoundS: C. 64.05; H. 653; N, 1352 


188 




colorless crystals rWvdrochloridsl 

(EtOH-iso-PrOH) 

mp.194-195% 

Bemental analysis for 

CnHnNsO^CI'S^HtO 
CalodJk C. 5959; a 6.70; N. 1253 
FoundS: C. 59.72; H. 6.64; N, 1255 



Example 187 

1 -{2-(N-n-ButyM-piperidyl)ethyl]-4-chloro-1 H-lmldazo[4,5-c]qulnollne hydrochloride 

[0119J To a suspension of 1 .20 g of 4-chloro-1 -[2-(4-piperidyl)ethyI]-1 H-imidazo-[4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate in 6 ml of N.N-dlmethylformamide, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallizatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental analysis forC^H^II^ • 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 

1 -[2-(N-Acetyl-4-piperidyl)ethyl].4^hloro-1 H-lmldazo[4,5-c]qulnoline 

[0120] To a solution of 0.60 g of 4-chloro-H2-(4-plperidyi)ethylM H-imidazo-f4,5-c]qulnoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by nitration, and washed with diisopropyl ether to give 0.45 g of colorless crystals Re- 
crystallizatlon from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 
point of from 1 83 to 1 86.5°C. 



Elemental analysis for C 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5.93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 
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Example 


R' 


B 


R» 


m 


DHucif»£tl nmnnrtioQ 
rnyaictti pi vynniraa 








(Recrystalfization solvent) 


5 












wvivnoaa yi jbmu« riwn/ 




189 


Ph 


H 




' 2 


ntp t 167-168% 

Elemental analysis for CwjHkCINj 
CalodJ: C. 71.19; H. 622: N. 13.84 


10 












FoundS: C, 71 JJO; H. 6.18; N. 13.56 














ooloness crystals Lhyorocnlonoej 
(EtOH) 


15 


180 


H 


' CI 


"Ok 


2 


nipwc«o^x^D w voscomposruonj 
Elemental analysts for 












CaledJ: C, 80.01; H. 5.35; N, 11.86 
Found* C t 60.01; H, 5.62; N, 11.67 


9f% 
c\J 












coioness crystals LnyorocAiorKiej 
(EtOH) 




181 


H 


H 




1 


mp,248-25TO (decomposition) 
Bemental analysis for 


23 










CaHaCII^-HQ-l/^O 
CoJodA- C 63_9fi* H. 5 72* N 12JJ7 
Found): C. 63.88; H, 5JM); N, 12.93 


30 


182 


Ph 


H 




2 


eolorioss crystals (CH.CIt-iso-Pr.0) 
mp,1 54.5-1 60lC 
Elemental analysis for 
CsHaCIHtO-l/SHtO 
CalcdJfc C, 68.00; H, 535; N, 12.87 


33 












FoundS: C. 68.78; H. 5.78; N. 12.71 



V. 




50 
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Example 




m 


Physical properties 
(RecrystaOization solvent} 


193 




1 


colorless crystals rhvrirnehioriHeWl 

(MaOHHso-PrjO) 

mp^89-280*C(deoomposition) 
. Elemental analysis for \ 

CW<mIV2H0I-3/4H b O 
CaledJk C. 62.37; H. 6J26; N. 12.85 
Found*: C. 82.38; H, 8.45; N. 12.80 


1S4 | 




2 


colorless crystals [hydrochloride] 

(MsOrKso-Pr 2 0) 

mp,1 50-1 56t (decomposition) 

ElomontaJ analysts for 

C, 4 H„rV2HCI-1/2H,0 
CaJcdJfc 0. 63.71; H. 8.48; N, 12.38 
Found*: C. 63.90; H. 8.68; H. 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluorophenylsulfonyO-4-piperidyl]ethyl]-1 H-lmidazo-[4,5-clquinoline 

[0122] To a suspension of 0.50 g of 4-chtoro-1 -[2^4-plperidyl)ethyl]-1 H-lmldazo-^S-clquinoline trifluoroacetate and 
0.32 g of potassium carbonate in 2 ml of N,N«dimethylformamide, a solution of 0.23 g of p-fluorobenzenesulfbnyl chlo- 
ride in 3 ml of N t N-dimethyrformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzation from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.5°C. 



Elemental analysis for C^H^CIFr^OjS 


Calculated % 
Found % 


C, 58.41; 
C f 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1 ^2-{N-Methailesu^fonyl-4^lperidyl)ethyO-4■phenoxy-1 H-imidazo[4,5-c]-quinollne 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 -[2-(4-piperidyl)ethyq-1 H-lmldazo-{4,5-c]qulnoline trifluoroacetate and 
0.57 ml of triethylamlne in 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 :5 hours. Trie reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyt acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystalllzation from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76°C. 



Elemental analysis for C^i^/ififi 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N t 12.44 
N. 12.28 



[0124] In accordance with the method of Example 196, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 




Physical properties (Recrystallization solvent) 


197 


Ts 


colorless crystals (AcOEMso-Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C^H^^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H t 5.83; N, 1053 


198 


Et0 2 C 


colorless crystals (AcOEt-lso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^H^N^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brs) ( 1. 50-1. 70(1 H,m),1.78(2H t brs) f 2.00(2H l q l J= 7.5Hz),2.81 (2H,bre) f 4.23(2H l 
brs),4.63(2H,t,J=7.5Hz) ( 5.1 3(2H,s),7.25(1 H f t,J=7H2) ,7.30-7.40(5 H l m),7.39(2H,d l J= 7Hz), 
7.44(2H t t,J=7Hz),7.50(1 H.td, J=8.5,1 Hz) ,7.57(1 H,t d^B.5,1 Hz),7.90(1 H,dd,J=8.5,1 Hz), 
7.94(1 risJ.S^IH. dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnr 1 :1698 
Mass spectrum m/z:506(M*) 



Example 200 



4-[2 -(4«Amlno-1 H-lmldazo [4,5-c]qulnolin-1 -yOethyO-N-methyl-1 -plperidine-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-piper1dyl)ethyl]-1 H-lmidazo[4,5-c]-quinoline and 0.37 g of methyl- 
isothlocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystallization from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8"C. 



Elemental analysis for CjgHaiNaS • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]qulnolin-1 •yl)ethyTJ-N-methyl-1 -piperldinecarbothloamlde 
[0127] 

Appearance: colorless crystals 
Recrystallization solvent: methanol 
mp: 21 5-220°C (decomposition) 
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Elemental analysis for C^HggClNjS 


Calculated % 
Found % 


C, 64.71; 
C, 64.80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -[2 -(1 -Amidino-4-plperidyl)ethyl]-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-1-[2-(4.plperidyl)ethyl]-1H-lmldazo-[4,5-c]qulnollne l 0.40 g of 1H- 
pyrazole-1-carboxyamldlne hydrochloride and 0.39 ml of triethylamine In 5 ml of N,N-dlmethytformamide was stirred 
at room temperature for 1 9 hours. The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallization from 
ethanol gave colorless crystals having the melting point of from 270 to 273°C (decomposition). 



Elemental analysis for C^H^CINq * HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-1 0 in human cells will be shown below. 

1 . Preparation of blood ceils for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ul of Novo-heparln 1000 (Novo-Nordisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Ceils) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2mML -glutamine (Life Technologies), 2.5 U/ml peniciilin-2.5 ug/mL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1 x1 0 8 ceils/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric add at 
20 u.M, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 10-10 m to 10* M. 

3. Treatment of cells with medicaments 



[01 32] 1 0 ul of 1 ug/mL lipopofysaccharide (LPS) was added to a 96-well (flat bottom) plate for cell culture, MIcroTest 
III ™ tissue culture plate (Becton Dickinson), containing 180 ul of the PBMCs in the aforementioned medium. After 
30 minutes, 10 ul of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 37*C for 16 hours in an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human 1L-10 

[0133] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- aand human 
IHp in the culture supernatant. The antl-cytoklne antibody (the first-antibody) was diluted and placed in a 96-well 
microtfter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzidlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey antl- 
rabblt IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together wfth the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (iimol/L) 


0.001 


0.01 


0,10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


. 26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production In human cells 


Compounds 


Administered concentration (nmol/L) 


0.001 


0,01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1 H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 
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R a -(CHa) BX| 



~6 



wherein R 1 represents hydrogen atom, hydroxy! group, an alky) group which may have one or more substltuents 
acycloalkyl group whteh may be substituted, a styryl group which may be substiMed.oranarylgroupwSmS 
have one or more substitutents; R* represents hydrogen atom, an alky, group, a halogen at™ hydroxy Tgroup 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted or e 

E2£22^ be ,! > U I b8UtUted: rina A reprB8ente 8 '""»** <" a hete ^ ^g which may be 
substttuted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer* from 0 to 3; provid^ 
R3 represents unsubstituted piperldlno group, at least one of R1 and R* Is not hy*ogen atom. 

A 1 H-lmidazopyrtdlne derivative represented by the following general formula or a salt thereof: 



TZZZEJZL ™ 2* FT a T' hydr0Xy ' 9r0UPl a " alkyl 9rou P *** ™y have one 0T ™™ substltuents, 
a Qrcloalkyl group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen etom hydro^roup 
an anjno group which may have one ortwo substituents. a cyclic amino group which may be subsJed. or a 
2Z£?JF? ™ y LV Ub8ttUt8d; ring A "» na ° m 8 1""™*** « l**«*clte ring which maySsut* 
S^n Jlir^ m ° re ! ,kyl 9r0UpSl 9,0UP8 ' 0r ha,098n «°™< m re P™°" te of from 0 tot 

Z hyd T" at0m ' " *»• 9 rou P- benz y' 9«>up, triphenylmethyl group, an alkanoyl group which may 

tld ^SL ' l( alk 7 08rt,on y 9 rou P- benzyloxycarbonyl group, a thlocaroamoyl group which may be subs? 

SSSKS*^ nttrofl ° n ^ 8 9r0UP rePreSent0dby NH ' - 88 '^bon P d; and n 
The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 

A ^Sr e "l^ iCh ? mpri !! 8 aSanaCtiva ,n9redient *• 1H-lmldazopyridlne derivative or a pharmacologksally 
acceptable salt thereof according to claim 1 or claim 2. 

?c e vlTSnLTme1iS n,in8 * "** * " ^ ,or P wen ^ e or * era P«^ «™atment of a disease in which 
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